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ENGINE - 6 CYLINDER - CAST IRON CYLINDER BLOCK 


ENGINE IDENTIFICATION 

The engine code number is located 
on a machined surface on the upper 
left corner of the engine block. 



FIGURE 1—Engine Code Number 
Location 


Letter Identification, Size of 
Bore, Main Bearings and 
Connecting Rod Bearings 

In the machining of cylinder blocks 
and crankshafts, it is sometimes neces¬ 
sary to machine the cylinder bores to 
.010" oversize, and the crankshaft 
main bearing journals or crank pins 
to .010" undersize. 

These engines are marked with a 
three letter code, stamped below the 
engine code number. The letters are 
decoded as follows: 

First Letter.Size of the Bore 

Second Letter.Size of the Main 

Bearings 

Third Letter. . Size of the Connecting 
Rod Bearings 

Letter “A".Standard 

Letter "B".010" Undersize 

Letter "C".010" Oversize 

ENGINE REMOVAL 

Remove hood assembly; mark hinge 
location on hood panel to aid in as¬ 
sembly. 

Remove battery. 

Drain cooling system and engine oil. 

Remove air cleaner, starting motor 
and radiator core. Disconnect all wir¬ 
ing, tubing, and hoses which are con¬ 
nected to the engine from the body. 

Disconnect exhaust pipe from ex¬ 
haust manifold. 

Remove flywheel mud pan. 

From this point in the engine re¬ 
moval procedure the flywheel housing 
must be supported at all times. 

Attach lifting fixture to engine. 

Loosen all flywheel housing attach¬ 


ing screws from cylinder block, then 
remove screws. 

On automatic transmission equipped 
cars, remove the six screws from the 
flywheel drive plate to converter as¬ 
sembly. 

Remove power steering pump from 
engine if so equipped; on air condi¬ 
tioned cars, remove compressor and 
bracket assembly. The system need not 
be discharged. 

Remove engine front supports at en¬ 
gine mounting brackets. 

Move engine forward and upward 
to clear pilot shaft. 

ENGINE MOUNTING 

Resilient rubber mounting cushions 
support the engine and transmission at 
three points. A cushion is located at 
each side on the center line of the en¬ 
gine, with the rear supported by a 
cushion between the transmission ex¬ 
tension housing and the rear engine 
support crossmember. The engine rear 
crossmember is also mounted in rub¬ 
ber cushions at both side sill mountings. 
Removal or replacement of any cushion 
may be accomplished by supporting the 
weight of the engine and/or transmis¬ 
sion at the area of the cushion. 


ENGINE THRUST BRACKET 
ASSEMBLY 

Forward movement of the engine, re¬ 
sulting from inertia when the vehicle is 
in motion and braking is limited by the 
two thrust brackets which are mounted 
in rubber, and are fastened at each end 
of the rear engine crossmember and to 
the body side sills. 

CYLINDER HEAD 
AND GASKET 

The cylinder head is of the over¬ 
head valve design, provided with var¬ 
iable wedge type combustion cham¬ 
bers in combination with contoured 
top pistons. 

After thoroughly cleaning the top 
surface of the block and bottom sur¬ 
face of the cylinder head, inspect each 
for smooth flat surfaces with a straight 
edge. 

Apply "Perfect Seal" Sealing Com¬ 
pound to both sides of the cylinder 
head gasket. 

To facilitate cylinder head installa¬ 
tion, a pair of guide pins may be fab¬ 
ricated from cylinder head cap screws 
by cutting off the hexagon head and 
cutting a screw driver slot in the end. 



FIGURE 2 — Front Engine Support 



FIGURE 3 — Rear Engine Support 


Tighten the cap screws 58 to 62 Foot 
Pounds of torque with a torque wrench, 
following the sequence shown in Fig¬ 
ure 5. The engine must be at normal 
operating temperature. 

ROCKER ARM AND SHAFT 
ASSEMBLY 

The entire rocker arm and valve as¬ 
sembly is lubricated by oil, under pres¬ 
sure from the oil pressure gallery, di¬ 
rected through the opening provided 
in the cylinder head, then through the 
front rocker arm shaft support block. 

The rocker arm shaft is of one piece 
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FIGURE 4 — Engine Thrust Bracket Assembly 



FIGURE 5—Cylinder Head Torque 
Tightening Sequence 

construction. Therefore, the complete 
shaft and rocker arm assembly may 
be removed after the hold down bolts 
are removed. 

The rocker arms are retained on the 
shaft by a snap ring, thrust washers, 
and wave washer on each end of the 
shaft. Figure 6 illustrates the assembly 
sequence of the rocker arms on one 
end of the shaft. 


FIGURE 6—Rocker Arm Shaft Assem¬ 
bly Sequence (One End Shown) 

The rocker arm shaft must be in¬ 
stalled with the rocker arm lubricating 
oil holes located to the bottom of the 
shaft. 

VALVES 

Valve Adjustments 

For peak performance and economy, 
the valve clearance is adjusted with 
the engine running at normal operating 


temperature. Check adjustment every 
8,000 to 12,000 miles. 



FIGURE 7 — Valve Adjustment with 
Engine “Hot” and Running, Intake 
.012" — Exhaust .016" 


Intake 



Exhaust 

FIGURE 8—Valve Arrangement 


Valve Springs 

Whenever valve springs are re¬ 
moved, they should be tested accord¬ 
ing to the specifications listed below 
using a valve spring tester (Fig. 9). 
Any spring not within the specifica¬ 
tions should be replaced. 

Valve Spring Pressure 

Valve Open. 115-125 Lbs. at 17i6" 
Valve Closed 65-70 Lbs. at 1 13 /i6" 

It is not necessary to remove the 
cylinder head in order to remove a 



FIGURE 9—Valve Spring Tester 

valve spring on this engine. First re¬ 
move the spark plug from the cylinder 
that requires a valve spring replace¬ 
ment and insert a 14 mm. thread size 
adapter. 

NOTE: This adopter can be made 
from the body of a spark plug from 
which the porcelain has been re¬ 
moved and an air hose connection 
threaded into the body of the spark 
plug. 

Maintain air pressure above 90 Lbs. 
in the cylinder while the valve spring 
is being removed. The air pressure will 
hold the valve against the valve seat 
so that the valve lock and the upper 
retainer can be removed (Fig. 10). 



FIGURE 1 0 —Valve Spring Removal 


Valve Refacing 

It is important when valves are re¬ 
faced that just enough metal be ground 
off to clean up the face. 

A valve should be replaced after 
refacing if there is less than approxi¬ 
mately V32" thickness of metal left on 
the outer diameter of the valve head 
known as valve margin. A heavy valve 
margin aids in the dissipation of heat 
and helps avoid valve warpage 
(Fig. 12). 
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FIGURE 1 1 -Valve Assembly 
Sequence 

The exhaust and intake valve seat 
angle is 45°. The exhaust face angle 
is 441/2° and intake 44°. 



Correct Valve Refacing 



Incorrect Valve Refacing 

FIGURE 1 2 —Correct Valve Refacing 


The valve seat width should be V\t" 
to %4 " for proper cooling of the valve 
heads. 

If the valve seat is too wide, it should 
be narrowed by using the proper an¬ 
gle stones of 15° at the top and 75° 
at the bottom of the valve seat. 

Check the valve seat runout with an 
accurate dial indicator. The runout 
should not exceed .0025” total indi¬ 
cator reading (Fig. 1 3). 

Valve Stem to Guide Clearance 

The valve stem to guide clearance 
is .0015” to .0035” intake valve and 
.002” to .004” exhaust valve. Check 
valve stem diameter for proper stem 
to guide clearance as well as the valve 
guide inside diameter. The intake valve 
stem diameter is .341” to .342” while 
the exhaust is .3405” to .3415”. 



FIGURE 13—Checking Valve Seat 
Runout 


Valve stem to guide clearance can 
be checked by one of two common 
methods. The valve stem can be meas¬ 
ured with a caliper micrometer and 
the guide measured with calibrated 
pilots supplied with valve grinding 
equipment or by tool companies. By 
subtracting the diameter of valve stem 
measured from the size of pilot select¬ 
ed to snugly fit in valve guide, the oil 
clearance can be computed. 

NOTE: The exhaust valve stem is 
tapered .0005"-.001" with its di¬ 
ameter being smaller to the valve 
head. 

A simple method is to dial indicate 
the lateral movement, representing 
valve guide clearance, of the valve 
stem with valve installed in its guide 
as shown in Figure 14. 



FIGURE 14 — Checking Valve Guide 
to Stem Clearance 


The valve must be off its seat. The 
valve guides are removed and installed 
using Tool J-l 429-01. The guides must 
be installed so they are 23 / 32 " above the 
surface of the cylinder head (Fig. 15). 

Valve guides must be reamed after 
installation. 

Cam Lift 

Cam lift is a function of cam shaft 
lobe dimensions. 

Cam lift may be checked with the 



i 

23/32” 


FIGURE 15 — Installing Valve Guides 

use of a dial indicator installed on top 
of the valve rocker arm adjusting screw 
(Fig. 16). 

NOTE: True valve lift is a result of 
the cam lobe dimension , multiplied 
by the rocker arm ratio , minus valve 
lash. 



FIGURE 16 — Checking Cam Lift 

To check for cam lift the valve lash 
should be adjusted to zero before at¬ 
tempting to check cam lobe lift. 

Rotate the engine until cam lobe 
being checked has the basic circle (op¬ 
posite nose of cam) under the valve 
tappet. Set dial indicator to zero. Ro¬ 
tate engine to a point where maximum 
upward movement of push rod occurs. 

Read the dial indicator travel. It 
should be .262” for the intake valve 
cam lobe, .263” exhaust valve cam 
lobe. 

A defective cam will result in excess 
of minus .006” from the specified di¬ 
mension. 

Valve Timing 

Valve timing is determined by the 
relation between the sprocket on the 
camshaft and the sprocket on the 
crankshaft. 
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When installing new parts, line up 
the marked teeth, adjacent to each 
other, on a center line drawn through 
the center of the camshaft and the cen¬ 
ter of the crankshaft (Fig. 17). 



FIGURE 17 — Place Marked Teeth on 
Center Line When Installing Sprockets 
and Chain 


Before installing the timing chain 
cover, check the correct installation of 
the timing chain; locate the marked 
tooth on the camshaft sprocket at ap¬ 
proximately the one o’clock position. 
This should place the marked tooth of 
the crankshaft sprocket where it be¬ 
gins to mesh with the chain (Fig. 18). 
Count the number of links between the 
marked teeth of both sprockets. This 
should be 972 links or 19 pins. Each link 
consists of two pins. 



FIGURE 1 8 — Correct Timing Chain 
Installation 


Valve timing may also be inspected 
by locating the No. 6 piston on T.D.C. 
in firing position. Then set valves on 
the No. 1 cylinder to .003” clearance. 
Slowly rock the crankshaft back and 
forth. 

If timing is set properly, the exhaust 
valve should open before the D.C. 
mark on the vibration damper lines up 
with the pointer. Note this distance. 
The intake valve should open an equal 
distance after the D.C. mark passes the 
pointer. 



FIGURE 19 — Valve Timing Diagram 

TIMING CHAIN COVER 

The timing chain cover is provided 
with a seal and oil slinger to prevent 
the leakage of oil around the front 
crankshaft pulley hub (Fig. 20). 



FIGURE 20 — Timing Chain Cover 

To prevent damage to this seal, it is 
important that the cover be properly 
aligned when installing the vibration 
damper. This is accomplished by leav¬ 
ing the cover to block screws loose 
until the vibration damper has been 



FIGURE 21 — Removing Timing Chain 
Cover Oil Seal with J-9256 Remover 


partially installed. Then tighten the 
cover screws. 

The replacement of the oil seal may 
be accomplished without the removal 
of the timing chain cover by using 
Tools J-9256 Remover and J-9163 In¬ 
staller. 

Figures 21 and 22 show the engine 
removed for illustration purposes only. 



FIGURE 22 - Installing Oil Seal with 
J-91 63 Installer 

At time of installation apply a light 
application of sealer to the outer di¬ 
ameter of the oil seal, and lubricate 
the inner diameter. 

CAMSHAFT AND BEARINGS 

The camshaft is supported by four 
steel shelled, babbitt-lined bearings 
which have been pressed into the block 
and line-reamed. The camshaft bear¬ 
ings are step-bored, being larger at 
the front bearing than at the rear, to 
permit easy removal and installation 
of the camshaft. All camshaft bearings 
are lubricated under pressure through 
drilled galleries in the cylinder block. 

Camshaft End Play 

The clearance between the camshaft 
thrust plate and the camshaft sprocket 
should be .004” to .008”. 

OIL PAN REMOVAL 

Remove the front springs, and then 
support the weight of the front of the 
car. 

Support the front of the engine from 
above the engine compartment. 
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Remove the engine support cushion 
attaching nuts at the engine mounting 
bracket. 

Remove the idler arm from the 
bracket or power steering piston rod 
from the bracket, if so equipped. 

Remove the front suspension cross¬ 
member attaching bolts from the body 
side sills. 

Pry the crossmember down to obtain 
clearance for oil pan removal. Wooden 
spacer blocks installed between the 
crossmember and body side sill will as¬ 
sist in holding the crossmember down. 

Remove flywheel dust cover. 

Drain the engine oil, turn crankshaft 
so number one piston is on upstroke, 
and remove the oil pan. 

PISTONS 

The piston is a three ring type utiliz¬ 
ing two compression rings and a three 
piece oil control ring. 

The pistons are cam ground, having 
a larger diameter measured at right 
angles to the piston pin hole and con¬ 
tain a steel strut for structural strength 
and controlled expansion. When oper¬ 
ating temperature is reached, the pis¬ 
ton expands to fit the bore uniformly 
and provide correct operating clear¬ 
ance at all points. 

When installing the piston and con¬ 
necting rod assemblies, care must be 
taken to locate them correctly in the 
engine block. The pistons are marked 
with a notch on their top perimeter. 
They must be installed with the notch 
toward the front of the engine. 

Fitting Pistons 

Pistons are fitted so that each piston 
will support its own weight in any por¬ 
tion of the cylinder with all parts clean 
and dry. Piston to bore clearance is 
.0006” to .0012”. 

Before fitting the pistons, check the 
cylinder bores for out of round or 
tapered condition. This check is made 
with a cylinder gauge or dial indicator. 
If the bore is found to be out of round 
in excess of .004”, it should be trued 
up by honing (rigid type). 

If cylinder taper exceeds .009”, bore 
must be trued up and oversize pistons 
and rings used. 

Piston Removal 

Piston removal is accomplished from 
the top of the engine. However, be¬ 
fore removing the pistons, the ring 


ridges in the cylinder bores must be 
removed (Fig. 23). 



FIGURE 23 — Ridge Reaming Prior to 
Piston Removal 


Failure to remove the ridge at the 
top of the cylinder bore will very often 
result in piston ring breakage and 
damage to the piston groove land. 

PISTON RINGS 

A three ring piston is used. There 
are two compression rings and a three 
piece oil control ring. 

Before assembling the rings to the 
piston, carbon must be cleaned from 
all ring grooves. The oil drain open¬ 
ings in the oil ring grooves must be 
cleared. Care must be exercised not to 
remove metal from the grooves since 
that will change their depth; nor from 
the lands, since that will change the 
ring groove clearance and destroy ring 
to land seating. 



FIGURE 24 — Production 
Piston Ring Design 



Checking Ring Groove Clearance 

Side clearance between land and 
compression rings should be .002” to 
.004”. Roll the ring around the groove 
in which it is to operate. It must fit 
freely at all points (Fig. 26). 



FIGURE 26 — Checking Ring Groove 
Clearance 


Checking Ring Gap Clearance 

Piston ring gap or joint clearance is 
measured in the bottom of the cylinder 
near the end of the ring travel area 
(Fig. 27). 

To square the ring in the bore for 
checking joint clearance, place the ring 
in the bore. Then, with a piston, push 
the ring down near the lower end of 
ring travel area. 

The compression ring gap should be 
.010" to .020". 

When other than standard ring sizes 
are used, rings should be individually 
fitted to their respective bores. 
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FIGURE 27 — Checking Ring Gap 
Clearance 


Piston Ring Installation 

Removal of glaze from the cylinder 
wall for quicker ring seating can be 
accomplished by various methods. If 
the expanding type hone, as shown in 
Figure 28, is used, do not use more 
than ten strokes (each stroke down and 
return) to recondition a cylinder wall. 



FIGURE 28 — Glaze Removal with 
Expanding Type Hone 

Successful ring installation depends 
upon cleanliness in handling parts and 
while honing the cylinder walls. The 
engine bearings and lubrication system 
must be protected from abrasives. 

Rigid type hones are not to be used 
to remove cylinder glaze as there is 
always a slight amount of taper in 
cylinder walls after the engine has 
been in service. 

Rings must be installed on the pis¬ 
tons with a ring installing tool to pre¬ 
vent distortion and ring breakage. 


Service Piston Ring Sets 

For service ring replacement, follow 
detailed instructions enclosed in the 
ring package. 

PISTON PINS 

The piston pins are a press fit into 
the connecting rod, thus requiring no 
locking device. 

The piston pin is removed with Pis¬ 
ton Pin Remover J-6360 and an arbor 
press. The piston is placed on the re¬ 
mover support so that the pin will en¬ 
ter the support when pressed out with 
the piloted driver. 

To install the piston pin, place the 
piston pin pilot in the support and in¬ 
sert in piston and connecting rod. This 
aligns the piston and connecting rod 
piston pin bores. Press the piston pin 
into the connecting rod and piston as¬ 
sembly until the lower pilot bottoms in 
the support. The connecting rod is au¬ 
tomatically centered on the pin. 

CAUTION: The pin must be a tight 

press fit in the connecting rod. 



FIGURE 29 — Removing Piston Pins 



FIGURE 30 — Installing Piston Pins 

CONNECTING RODS 

The identification knob on the con¬ 
necting rod (Fig. 31) is installed to the 
front of the engine. 



Cylinder Numbering To Camshaft - ^ 

FIGURE 31 — Connecting Rod Identi¬ 
fication 


The notch on the top perimeter of 
the piston must be installed to the front 
of the engine. 

Always assemble connecting rod and 
caps with the cylinder location num¬ 
bers placed to the camshaft side of 
the engine. 

Connecting Rod Alignment 

Whenever new rings are installed or 
new piston pins are replaced, it is nec¬ 
essary to align the connecting rods 
and pistons as assemblies to insure true 
operation in the cylinder bore. 

Misaligned rods will cause uneven 
piston and ring wear which will result 
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in oil consumption. The connecting rod 
should be inspected for any twisted or 
bent condition as shown in Figures 32 
and 33. 


FIGURE 32 — Checking Connecting 
Rod Alignment for Twist 


FIGURE 33 — Checking Connecting 
Rod Alignment for Bend 

Connecting Rod Bearings 

The connecting rod bearings are the 
steel-backed babbitt-lined precision 


riGA< 

?rint*<i in U 

FIGURE 35 — Measuring the Width 
of the Plastigage with the Plastigage 
Scale 

Connecting Rod Bearing Caps 

It is important that the connecting 
rod bearing cap bolt nuts be drawn 
up to the correct tension of 27 to 30 
Foot Pounds (dry). 

CRANKSHAFT 

The crankshaft is supported by four 
main bearings with the end thrust taken 
at the front main bearing location. 


type and are installed as pairs in the 
connecting rod and cap. 

CAUTION: Never file a connect¬ 
ing rod or cap to adjust bearing 

clearance. 

The crank pin diameter is 2.0948”- 
2.0955”. 

If the bearing clearance is excessive, 
the correct undersize bearing insert 
(pair) should be installed in the con¬ 
necting rod. 

The correct connecting rod bearing 
clearance is .001" to .0015". 

To determine the amount of bearing 
clearance, place a piece of Plastigage 
in the bearing cap as shown in Figure 
34. Tighten the cap to torque specifi¬ 
cations to compress the gauge. 


FIGURE 34 — Plastigage in Place in 
Bearing Cap 

Remove the bearing cap and cali¬ 
brate the width of the Plastigage with 
the scale furnished as shown in Figure 
35. 


The component parts of the crank¬ 
shaft assembly are individually bal¬ 
anced, and then the complete assembly 
is dynamically balanced as a unit. Re¬ 
placement of flywheel or vibration 
damper can be accomplished without 
rebalancing the complete assembly. 

Crankshaft Main Bearings 

Main bearings are of the precision 
type having a steel back with a babbitt 
lining. The bearings are not adjustable. 
Bearing caps should never be filed to 
adjust clearance. 

When either half of a bearing re¬ 
quires replacement, a complete set 
should be installed. To replace the up¬ 
per half of a bearing, remove the 
bearing cap of the bearing to be re¬ 
placed. Then loosen all of the other 
bearing caps and insert a small pin 
about W' long in the crankshaft oil 
hole. The head of this pin should be 
large enough so that it will not fall 
into the oil hole, yet thinner than the 
thickness of the bearing (Fig. 36). 



FIGURE 36 — Removing Main Bearing 
Insert 

With the pin in place, rotate the 
shaft so that the upper half of the 
bearing will rotate in the direction of 
the locating tongue on the bearing. 

Crankshaft Main Bearing 
Clearance 

The standard clearance of .001” to 
.0015” can be accurately checked by 
the use of Plastigage. 

NOTE: When checking bearing 
clearance, with the engine in such 
a position that the bearing caps 
support the weight of the crank¬ 
shaft and flywheel, keep all main 
bearings tight except the one being 
checked. Support the weight of 
the crankshaft with a jack. 

Remove the bearing cap and wipe 
the oil from the bearing insert. 
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Place a piece of Plastigage across 
the full width of the bearing insert 
(Fig. 34). 

Install the bearing cap and tighten 
66 to 70 Foot Pounds torque (dry). 
Then remove the bearing cap and with 
the graduated scale, which is printed 
on the Plastigage envelope, measure 
the width of the flattened Platigage 
at its widest point (Fig. 35). The num¬ 
ber within the graduation indicates the 
clearance in thousandths of an inch. 
Install the proper size bearing liners 
(inserts) to bring the clearance to 
standard. 

Main Bearing Journal 

Main bearing journals can be meas¬ 
ured without removing the crankshaft 
from the engine block. 

There are various gauges for this 
use, one of which is shown in Figure 37. 



FIGURE 37 — Measuring Main Bear¬ 
ing Journal 


To operate this gauge, remove the 
main bearing cap and place the gauge 
against the crankshaft. Then release 
the plunger so that it is up against the 
journal and lock the adjusting screw 
in position. Remove the gauge care¬ 
fully and double the micrometer read¬ 
ing to get the shaft diameter. 

Always check both ends of the jour¬ 
nal to note the taper. Then rotate the 
shaft 90 degrees and measure for out 
of round. 

The four main bearing journal di¬ 
ameters are 2.4793” to 2.4798”. The 
crank pins are 2.0948” to 2.0955”. 

Main Bearing Caps 

Main bearing caps are recessed into 
the engine block and line-reamed. 
Therefore, it is not practical to replace 
them in the field. 


Crankshaft End Play 

The crankshaft end thrust of .003” 
to .008” is taken at the flanged front 
bearing. 

REAR MAIN BEARING SEALS 

The rear main bearing oil seal is 
composed of two hemp packings, one 
irf the block, the other in the cap (Fig. 
38). 



FIGURE 38 — Rear Main Bearing Cap 
and Seals 

The hemp packing is driven into 
place with Tool J-1610 (Fig. 39). 

Excess packing is cut off flush with 
the cap. 



FIGURE 39—Installing Hemp Packing 
Oil Seal in Rear Main Bearing Cap 


When installing the upper packing 
into block, the crankshaft must be re¬ 
moved. 


VIBRATION DAMPER 

The vibration damper is not adjust¬ 
able, and parts cannot be serviced 
separately (Fig. 40). 

Tighten vibration damper retaining 
screw 70 to 80 Foot Pounds torque. 



FIGURE 40—Ignition Timing Marks 

Ignition timing and T.D.C. marks are 
milled into the vibration damper pul¬ 
ley. 

FLYWHEEL AND STARTER 
RING GEAR 

With the exception of the ring gear 
as used with the automatic transmis¬ 
sion, which is welded to and balanced 
as part of the torque converter assem¬ 
bly, the starter ring gear can be re¬ 
placed by placing the flywheel in an 
arbor press with steel blocks equally 
spaced around the gear. 

To install the starter ring gear, first 
heat it to expand the inside diameter 
so that it can be pressed over the fly¬ 
wheel. 

CLUTCH SHAFT PILOT BEARING 

The pilot bearing for the clutch shaft 
is located at the center of the rear end 
of the crankshaft. This is an oil im¬ 
pregnated bronze bearing. It is pressed 
into the end of the crankshaft. This 
bearing does not require any lubrica¬ 
tion after assembly. When assembled 
in service, it is advisable to place a 
small amount of high melting point 
grease on the end of the clutch shaft 
as it is installed into the bearing. Bear¬ 
ings being installed must be of the cor¬ 
rect size. 

LUBRICATION SYSTEM 

The lubrication system is the full 
pressure type except to the piston pins. 

Pressure is supplied by a gear driv¬ 
en, gear type, positive pressure pump. 
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The oil pump (Fig. 41) is mounted 
on the outside of the engine block on 
the right side. 



FIGURE 41—Oil Pump 

The oil pump used with “E-STICK" 
Transmission, while similar in design, 
provides higher oil capacity, with the 
oil pump cover incorporating a valve 
body which controls the oil supply to 
the actuator to engage the clutch 
throwout lever into the drive position. 

A pressure relief valve incorporated 
in the valve body is set to open at ap¬ 
proximately 10 P.S.I. This assures that 
engine lubricating requirements are 
met before any oil is diverted to the 
actuator for clutch operation. 

CAUTION: Always maintain a tight 
connection between the oil pump 
inlet tube and oil inlet hole located 
on the right side at the bottom of 
the cylinder block. 

Oil Pressure Relief Valve 

The oil pressure relief valve con¬ 
sists of a plunger spring and retainer. 
It is located in the cylinder block at 
the point where the oil enters the oil 
distribution channel. 

The oil pressure relief valve is not 
adjustable. A setting of 50-58 pounds 
pressure is built into the tension of the 
spring (Fig. 42). 


Housing Plug Spring 



Gasket Plunger 


FIGURE 42—Oil Pressure Relief Valve 

Lubrication Circuit 

The oil pump through displacement 
causes atmospheric pressure to force 
oil from the oil pan reservoir, through 
the oil inlet screen and tube assembly 


into the low pressure side of the oil 
pump. The rotating pump gears carry 
the oil between the gear teeth and 
pump body to the discharge or pres¬ 
sure side of the pump. (Oil in volume 
is not moved between the two oil pump 
gears.) A passage drilled in the cylin¬ 
der block connects the oil pump dis¬ 
charge passage with a longitudinal 
main oil gallery, drilled the full length 
of the cylinder block. This gallery is^ 
pressurized immediately by the oil 
pump in operation. 

A relief valve is fitted in the main 
oil gallery, slightly toward the rear of 
the engine from the oil pump. Pres¬ 
sure on the plunger in the relief valve 
passage works against the spring be¬ 
hind the plunger. When the oil pres¬ 
sure is great enough (50-58 P.S.I.) to 
push the plunger back far enough, a 
passage is uncovered which by-passes 
oil to the oil pan, controlling the oil 
pressure in the engine main oil gallery. 

Floles are drilled from the right side 
of the engine through the main oil gal¬ 
lery, at the main bearing webs in the 
cylinder block to each of the four 
crankshaft and camshaft main bearing 
stations. Oil under pressure through 
these holes lubricates the crankshaft 
main bearings and camshaft main 
bearings. Oil from the front camshaft 
bearing is metered to the timing chain 
assembly, thence back to the oil pan 
below the front main bearing cap. The 
drilled holes in the crankshaft direct 
oil from the main bearings to the 
crankpins to lubricate the connecting 
rod bearings. 

The connecting rod upper cap sec¬ 
tion is drilled with a squirt hole (TO¬ 
WARD THE CAMSHAFT). This squirt 
hole at low engine R.P.M. supplies lu¬ 
brication to the camshaft lobes, tap¬ 
pets, oil pump and distributor drive 
gears. Oil throw off from the connect¬ 
ing rod bearings supplies lubrication 
to the cylinder walls, pistons, rings, 
and pins. 

A tube assembly connects the main 
oil pressure gallery to the cylinder 
head, where a pair of drilled passages 
connect into the front valve rocker 
arm support block and into the hol¬ 
low rocker arm shaft. Each rocker arm 
is drilled to convey oil to the flat ma¬ 
chined surface on top, thence to each 
push rod, valve stem, and spring. Holes 
are provided on the top of the cylin¬ 
der head to drain oil back into the oil 
pan. 


OIL FILTER 

A partial flow oil filter is located 
on the engine at the upper left front 
corner. The filter receives oil under 
pressure directly from the main oil 
gallery through a tube assembly. After 
passing through the filter the filtered 
oil is returned back to the engine 
crankcase. 

Oil Filter Removal Tool J-9614 may 
be used to facilitate removal at rec¬ 
ommended 1,000 mile initial change 
and 4,000 mile intervals thereafter 
(Fig. 43). 


J-9614 



FIGURE 43—Removing Oil Filter 


Apply a thin film of oil to the new 
filter gasket before installing. DO NOT 
USE GREASE. Install filter until gasket 
contacts the seat of the mounting 
bracket; then tighten an additional 
one-half turn to one turn maximum. 
TIGHTEN BY HAND ONLY. 

Operate engine at fast idle and 
check for leaks. 

One additional quart of oil is re¬ 
quired when a filter unit is replaced. 

POSITIVE CRANKCASE 
VENTILATION 

Positive crankcase ventilation is ac¬ 
complished by utilizing the vacuum 
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created in the intake manifold to draw 
clean air through the crankcase and 
valve chamber. 

The usual breather pipe on the right 
side of the engine is replaced by a 
vacuum line to the intake manifold. 

A valve in this vacuum line varies 
the air flow through the crankcase to 
meet changing conditions at all en¬ 
gine speeds and loads. 

This system will work effectively as 
long as all component parts are clean 
and free from sludge and carbon. 

The valve, connecting pipes, and 
hoses must be inspected at intervals 
not exceeding 8,000 miles. It may be 
necessary to inspect and clean the sys¬ 
tem more frequently under adverse 
weather conditions. 

To check the operation of the sys¬ 
tem the hose connection at the valve 
tappet cover should be disconnected. 
With the engine operating a vacuum 
should be felt at the end of the hose. 
If no vacuum is present, the valve and 
hoses should be removed and cause 
determined. 

The inner chamber of the valve 
should be checked to see that it can 
be moved freely. This may be accom¬ 



FIGURE 44—Positive Crankcase 
Ventilation Components 

plished by inserting a drill into the 
valve body and observing whether or 
not the plunger can be readily moved. 

A V\b" drill may be inserted into 
the plunger orifice which will dislodge 
any deposits in the orifice (Fig. 45). 



FIGURE 45 — Cleaning Plunger Orifice 


The valve may be cleaned by soak¬ 
ing in a reliable parts cleaner. 


Excessive smoke or vapor from the 
oil filler cap indicates an inoperative 
ventilation system. 

TORQUE SPECIFICATIONS 

Recommended 
Torque in 


Description Foot Pounds 

Camshaft Sprocket Screw.50-55 

Camshaft Thrust Plate Screw. . . .21-25 
Carburetor Hold Down Nuts. .. .12-15 

Connecting Rod Bolt Nut.27-30 

Crankshaft Bearing Cap Screw. .66-70 

Cylinder Head Cover Screw.3-5 

Cylinder Head Cap Screw.58-62 

Distributor Clamp Screw.4-6 

Exhaust Manifold 

End Flange Nuts.8-10 

Center Flange Nuts.20-25 

Flywheel to Crankshaft Screw . 100-110 

Fuel Pump Screw.15-17 

Intake Manifold Cover Screw 

5 /i 6 ".15-20 

Vi" .8-11 

Oil Pan Screw.8-11 

Oil Pump Attaching Screw . . .20-25** 

Spark Plug.25-30 

Timing Case Cover Spacer 

Dowel Bolt.21-25 



FIGURE 46 —Engine Front Sectional View 



FIGURE 47—Engine Center Sectional View 
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Timing Case Cover Spacer Screw 15-17 
Engine Side Plate 

Stud Nut.30-40 Inch Lbs. 

Vibration Damper Retaining 

Screw.70-80 

Water Pump to Block Screw.8-12 

**“E-Stick” .13-15 

All torque values are given in Foot 
Pounds unless otherwise specified. All 
parts are assumed to be dry. 


ENGINE SPECIFICATIONS 

Type.Valve-In Head 

No. of Cylinders .6 

Bore.3 Vs" 

Stroke.4!4" 

Displacement.195.6 Cu. In. 

Compression Ratio .8.7:1 

Carburetor. 

.Single Throat — Holley 1909 

— Carter AS 

Optional . 

.Dual Throat — Carter WCD 


Brake Horsepower 127 @ 4200 R.P.M. 
Optional.138 @ 4500 R.P.M. 

Torque ... 180 Lbs. Ft. @ 1600 R.P.M. 
Optional 185 Lbs. Ft. @ 1800 R.P.M. 

Taxable Horsepower. 23.4 

Fuel. Regular 

VALVES 

Intake Cam Lobe Lift.262" 

Intake Valve Stem 

Standard Diameter.341 "-.342" 

Intake Valve Face Angle.: 44° 

Intake Valve Seat Angle.45° 

Intake Valve Seat Width . . .060"-.075" 

Intake Valve Spring Tension 

Valve Open ..115-125 Lbs. @ 1 7i6" 
Valve Closed . .65-70 Lbs. @ 1 13 /i 6 " 

Intake Valve Stem to 
Guide Clearance.0015"-.0035" 

Valve Guide I.D.3435"-.3445" 


Exhaust Cam Lobe Lift.263" 

Exhaust Valve Stem 

Standard Diameter .3405"-.3415" 


Exhaust Valve Face Angle.441/2° 

Exhaust Valve Seat Angle.45° 


Exhaust Valve Seat Width . .060"-.075" 

Exhaust Valve Spring Tension 
Valve Open . .115-125 Lbs. @ 1 7 /i 6 " 
Valve Closed . .65-70 Lbs. @ 1 13 /i 6 " 

Exhaust Valve Stem to 
Guide Clearance.002"-.004" 

Exhaust Guide I.D.3435"-.3445" 

Valve Timing 
Intake 

Opens 12° 30' B.T.D.C.l 244° 
Closes 51° 30'A.B.D.C.J Duration 

Valve Clearance at Operating 
Temperature 

Intake.012" 

Exhaust.016" 


PISTONS AND RINGS 

Piston to Bore Clearance 

Top Land.017"-.019" 

Skirt Top .0006"-.0017" 

Skirt Bottom.0006"-.0012" 

Piston Ring Gap Clearance 

Top.010"-.020" 

Center .010"-.020" 

Bottom (Steel Rail) . . . .015"-.055" 

Piston Ring Side Clearance 

Top .002"-.004" 

Center.002"-.004" 

Bottom.0001 "-.004" 

Piston Pin to Connecting Rod . Press Fit 

Piston Pin to Piston . . Palm Press Fit in 
Piston at Room 
Temperature 

CRANKSHAFT AND BEARINGS 

Main Bearing Diameter. 

. 2.4793"-2.4798" 

Main Bearing Clearance . .001 "-.0015" 

Main Bearing Cap Torque 66-70 Ft. Lbs. 
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Crankshaft End Play.003"-.008" 

Crankshaft End Thrust. 

.Front Main Bearing 

Connecting Rod Bearing 

Diameter. 2.0948"-2.0955" 

Connecting Rod Bearing 

Clearance.001 "-.0015" 

Connecting Rod Cap 
Torque . 27-30 Ft. Lbs. 

Connecting Rod Side 

Clearance.005"-.01 5" 

CAMSHAFT 

Camshaft End Play.004"-.008" 

Camshaft Bearing 

Clearance.001 "-.003" 

OIL SYSTEM 

Oil Pump Type.Gear 

Normal Oil Pressure. 

. 12 Lbs. Min. @ 600 R.P.M. 

Oil Pressure Release. 50-58 Lbs. 

Engine Oil Refill Capacity.4 Qts. 

Add one quart with filter change 

DIAGNOSIS GUIDE 

CONDITIONS AND 
CORRECTIONS 

Cannot Crank Engine 

Electrical System 

Trace Circuit for Starting and/or 
Replace Faulty Electrical Units. 
Coolant Leak into Cylinders 

Remove Spark Plugs to Check for 
Coolant in Cylinders. Crank with 
Plugs Removed. Cylinder Heads 
Must be Removed to Check Gaskets, 
Block, and Head for a Source of 
Coolant Leak. If Permanent Anti- 
Freeze Entered Engine, Complete 
Disassembly will Have to be Accom¬ 
plished. 

Mechanical Seizure 
Recondition. 

Engine will Crank Normally but will 
not Start 

Ignition System 

Check Spark Plug and Secondary 
Circuit Energy Available at Spark 
Plug. 


Fuel System 

Check Carburetor for Fuel Supply 
and Air Horn for Choke Condition. 
If Fuel is Present, Clean out Fuel 
and Substitute a Known to be Good 
Supply of Fuel. Water may Have 
Entered System. 

Ignition or Valve Timing 

Check Ignition and Valve Timing. 
Exhaust System 

Check Exhaust System for Severe 
Restriction. 

Engine Starts and Runs for Short 
Periods Only 

Fuel System 

Check Fuel Pump and Fuel Lines 
from Fuel Tank for Intermittent or 
Constant Restricting Material or De¬ 
fect. 

Ignition System 

Check for Leaky Condenser and 
Coil Secondary. Check for Faulty 
Distributor Contacts. Ignition Switch, 
and all Connecting Wires Including 
Battery Connections. 

Induction System 

Check Air Leaks which may be too 
Severe after Choke Enrichment is 
Reduced. 

Exhaust System 

Check Exhaust System for Restric¬ 
tions. 

Engine Runs but Mis-Fires at 
Low Speed Only 

Fuel System 

Check for Dirty Passages and Jets 
in the Idle Speed Circuit. 

Ignition System 

Check Spark Plug Heat Range and 
Gap. 

Induction System 

Check for Intake Manifold Air Leaks. 
Check for Air Leaks from Units Con¬ 
nected to Intake Manifold, such as 
Fuel Pump, Power Brakes, “E-Stick” 
Vacuum Supply, Windshield Wipers, 
etc. 

Exhaust System 

Exhaust System Hot Spot Areas in 
Cylinder Head for Leakage of Ex¬ 
haust Gas into Intake Chambers. 
Valves 

Check for Poor Intake Valve Seats 
and Also for Insufficient Valve Clear¬ 
ance. 

Engine Runs but Misses at all Speeds 

Fuel System 

Dirt in Carburetor and/or Water in 
the Fuel System. 


Ignition System 

Spark Plugs, Wiring, Capacitor, 
Coil, and Ignition System Wiring, or 
Ignition Switch. Battery Connections. 
Valves 

Poor Valve Seating—Sticking Valves 
Cooling System 

Coolant Leak into Intake Sections or 
Cylinders. 

Camshaft 

Worn Lobes on Camshaft or Tappets 
worn. 

Engine Rough Running at Low Speeds 

Ignition System 

Spark Plug Gap and Heat Range. 
Secondary System Wiring. Distribu¬ 
tor Points or Capacitor. 

Fuel System 

Idle Circuits Dirty. Choke Hanging. 
Air Leak below Carburetor. Idle Mix¬ 
ture Adjustment. 

Induction System 

Air Leaks into Induction System. 
Cooling System 

Coolant System Leaks into Intake 
Valve Port or Cylinder. 

Valves 

Poor Valve Seat. Valve Adjustments. 
Exhaust System 

Exhaust Leaks into Intake Passages. 
Exhaust Back Pressure. 

Engine Power not up to Normal 

Valves 

Valves Adjusted too Tight. Not Seat¬ 
ing Properly. Not Timed Properly. 
Rings 

Rings Worn, Broken, not Seating. 
Oil Viscosity. 

Fuel System 

Fuel Washing Cylinder Walls. Air 
Cleaner Restricted. Power Mixture 
not Proper. 

Ignition System 

Coil Capacity, Polarity, and Distrib¬ 
utor Contact Spacing. Ignition Tim¬ 
ing. 

Exhaust System 

Restriction Causing Back Pressure. 
Cooling System 

Thermostat not Permitting Proper 
Operating Temperature. 

Cranking Resistance or Engine 
Friction 

Bearing and Piston Ring and Piston 
Fit for Oil Clearance. 

Rolling Resistance of Car 

Brakes Dragging. Soft Tires. Wheel 
Alignment. Wheel Bearings. Clutch 
or Transmission Slippage. 
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Engine Rough Running at Higher 
Speeds 

Ignition System 

Spark Plug Gap and Heat Range. 
Ignition Timing. Distributor Centrif¬ 
ugal and Vacuum Advance Units. 
Coil Polarity. 

Fuel System 

Improper Fuel Mixtures. Clean Car¬ 
buretor and Adjust. Clean Air Clean¬ 
er. Distribution. 

Induction System 

Severe Air Leaks into Intake Sys¬ 
tem. 

Valves and Camshaft 

Sticky Valves. Incorrect Camshaft 
for Lift and Timing. 

Crankshaft and Components 

Unbalance in Crankshaft. Too Great 
a Variance in Piston or Connecting 
Rod Weights. 

Combustion Chambers 

Volume of Combustion Chambers 
not Uniform. Some Chambers Less 
Volume than Others. 

Car will not Respond to Fast Positive 
Opening of Throttle 

Fuel System 


Carburetor Accelerating Circuits. 
Improper Fuel. Throttle Linkage. 
Induction System 

Restrictions and Dirty Air Cleaner. 
Ignition System 

Coil Capacity and Polarity, Spark 
Plug Condition, Gap, and Heat 
Range. Ignition Timing. Distribution 
Condition. 

Exhaust System 

Back Pressures and Leakage into the 
Intake System. 

Transmission Slippage 

See Transmission Section for Causes 
of Slippage, etc. 

Clutch Slippage 

Pressure Plate Springs Weak. Driven 
Clutch Plate Worn. Grease or Oil 
on Clutch Plate Surfaces. 

Poor Fuel Economy 

Fuel System 

High Fuel Pressure. Carburetor Cali¬ 
bration. Choke Hanging. Pump Pull- 
Over. 

Leaks at Fuel Line Connection 
Repair or Replace as Needed. 
Thermostat (Engine Operating 
Temperatures Below Normal) 


Check Thermostat. 

Clean or Replace. 

Ignition System 

Spark Plug Condition, Gap, and 
Heat Range. Secondary Capacity 
and Polarity. Distributor Advance 
Mechanism. Ignition Timing. 

Valves 

Valve Adjustment and Seating. Valve 
Timing. 

Induction System 
Dirty Air Cleaner. 

Exhaust System 

Restrictions in Exhaust Systems. 
Engine Friction 

Piston, Rings, Bearings Fitted too 
Tightly. 

Oil Viscosity 

Oil too Heavy or too Light for Ex¬ 
isting Temperature. 

Rolling Resistance of Car 

Brakes Dragging. Tires too Soft. 
Wheels Out of Alignment. Wheel 
Bearings too Tight. 

Slippage in Power Line 

Pressure Plate Springs Weak. Driven 
Clutch Plate Worn. Grease or Oil 
on Clutch Plate Surfaces. 



J-1610 Rear Main Bearing Oil Seal Installer 
J-8056 Valve and Clutch Spring Tester 

J-9256 Timing Chain Cover Oil Seal Remover 
J-9614 Oil Filter Removing Tool 

J-9163 Timing Chain Cover Oil Seal Installer 


J-6360 Piston Pin Remover and Installer 

J-8443 Vibration Damper Removing Tool 

J-8520 Dial Indicator (0-1 " .001 Graduation) 
J-5959-4 Dial Indicator Clamp and Rod 
J-l429-01 Valve Guide Installing Tool 


FIGURE 49 — Six Cylinder Engine Tools 
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ENGINE IDENTIFICATION 

The engine code number is located 
on a machined surface on the upper 
left corner of the engine block. 



FIGURE 1—Engine Code Number 
Location 

Letter Identification, Size of 
Bore, Main Bearings and 
Connecting Rod Bearings 

In the machining of cylinder blocks 
and crankshafts, it is sometimes neces¬ 
sary to machine the cylinder bores to 
.010’’ oversize, and the crankshaft 
main bearing journals or crank pins 
to .010'’ undersize. 

These engines are marked with a 
three letter code, stamped on a ma¬ 
chined surface at the left rear corner 
of the cylinder block. The letters are 
decoded as follows: 

First Letter.Size of the Bore 

Second Letter.Size of the Main 

Bearings 

Third Letter. . Size of the Connecting 
Rod Bearings 

Letter "A”.Standard 

Letter “B”.010” Undersize 

Letter “C".010” Oversize 

ENGINE REMOVAL 

Remove hood assembly; mark hinge 
location on hood panel to aid in as¬ 
sembly. 

Remove battery. 

Drain cooling system and engine oil. 

Remove air cleaner, starting motor 
and radiator core. Disconnect all wir¬ 
ing, tubing, and hoses which are con¬ 
nected to the engine from the body. 

Disconnect exhaust pipe from ex¬ 
haust manifold. 

Remove flywheel mud pan. 

From this point in the engine re¬ 
moval procedure the flywheel housing 
must be supported at all times. 

Attach lifting fixture to engine. 


Loosen all flywheel housing attach¬ 
ing screws from cylinder block, then 
remove screws. 

On automatic transmission equipped 
cars, remove the six screws from the 
flywheel drive plate to converter as¬ 
sembly. 

Remove power steering pump from 
engine if so equipped; on air condi¬ 
tioned cars, remove compressor and 
bracket assembly. The system need not 
be discharged. 

Remove engine front supports at en¬ 
gine mounting brackets. 

Move engine forward and upward 
to clear pilot shaft. 

ENGINE MOUNTING 

Resilient rubber mounting cushions 
support the engine and transmission 
at three points. A cushion is located 
at each side on the center line of the 
engine, with the rear supported by a 
cushion between the transmission ex¬ 
tension housing and the rear engine 
support crossmember. The engine rear 
crossmember is also mounted in rubber 
cushions at both side sill mountings. 
Removal or replacement of any cushion 


may be accomplished by supporting 
the weight of the engine and/or trans¬ 
mission at the area of the cushion. 

ENGINE THRUST BRACKET 
ASSEMBLY 

Forward movement of the engine, re¬ 
sulting from inertia when the vehicle is 
in motion and braking is limited by the 
two thrust brackets which are mounted 
in rubber, and are fastened at each end 
of the rear engine crossmember and to 
the body side sills. 

CYLINDER HEAD 
AND GASKET 

The cylinder head is of the over¬ 
head valve design, provided with var¬ 
iable wedge type combustion cham¬ 
bers in combination with contoured 
top pistons. 

Hollow guide pins are located at the 
right front and right rear corner of the 
cylinder block to insure correct cylinder 
head location (Fig. 5). 

Care must be taken to prevent 
damage to the guide pins when in¬ 
stalling the cylinder head. 



FIGURE 2 — Front Engine Support 



FIGURE 3 — Rear Engine Support 


The guide pin located at the right 
front corner of the cylinder block is 
also the oil delivery tube to the rocker 
arm shaft assembly. 

Two neoprene “O” rings form a 
seal between the guide pin, cylinder 
block, and cylinder head. 

These “O” rings must be replaced 
each time the cylinder head is re¬ 
moved. 

Correct procedure when installing 
the oil delivery tube and “O” rings is 
essential. 

Remove the delivery tube by grasp¬ 
ing with a pair of pliers being careful 
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FIGURE 4 — Engine Thrust Bracket Assembly 



FIGURE 5 — Cylinder Head Guide Pins 



FIGURE 7 — Cylinder Head Torque 
Tightening Sequence 


ROCKER ARM AND SHAFT 
ASSEMBLY 

The entire rocker arm and valve as¬ 
sembly is lubricated by oil, under pres¬ 
sure from the oil pressure gallery, di¬ 
rected through the opening provided 
in the cylinder head, then through the 
front rocker arm shaft support block. 

The rocker arm shaft is of one piece 
construction. Therefore, the complete 
shaft and rocker arm assembly may 
be removed after the hold down bolts 
are removed. 

The rocker arms are retained on the 
shaft by a snap ring, thrust washers, 
and wave washer on each end of the 
shaft. Figure 8 illustrates the assembly 
sequence of the rocker arms on one 
end of the shaft. 

The rocker arm shaft must be in¬ 
stalled with the rocker arm lubricating 
oil holes located to the bottom of the 
shaft. 


not to damage the tube, gently turn 
the tube in each direction while pull¬ 
ing outward. 

Install the “O” rings on the tube and 
apply a generous amount of engine oil 
to the assembly. Tap tube lightly into 
the cylinder block bore one half its 
length as shown in (Fig. 6). 






QOOo 


FIGURE 8—Rocker Arm Shaft Assembly Sequence 



FIGURE 6 — Oil Delivery Tube 
(Guide Pin) 


After thoroughly cleaning the top 
surface of the block and bottom sur¬ 


face of the cylinder head, inspect each 
for smooth flat surfaces with a straight 
edge. 

Apply “Perfect Seal” Sealing Com¬ 
pound to both sides of the cylinder 
head gasket. 

Place cylinder head on the cylinder 
block being careful not to damage the 
upper “O” ring. 

Tighten the cap screws in approxi¬ 
mately 20 pound increments 50 to 53 
Foot Pounds with a torque wrench, fol¬ 
lowing the sequence shown in Figure 7. 

NOTE: Recheck cylinder head 
torque when normal engine oper¬ 
ating temperature is obtained. 


VALVES 

No mechanical adjustment is re¬ 
quired as hydraulic valve lifters are 
used. 



Exhaust 


FIGURE 9 — Valve Arrangement 
Valve Springs 

Whenever valve springs are re¬ 
moved, they should be tested accord- 
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ing to the specifications listed below 
using a valve spring tester (Fig. 10). 
Any spring not within the specifica¬ 
tions should be replaced. 



FIGURE 10 — Valve Spring Tester 

Valve Spring Pressure 

Valve Open. 155-165 Lbs. at l 7 /i6 ,r 
Valve Closed. 75-85 Lbs. at 1 13 / 16 " 

It is not necessary to remove the 
cylinder head in order to remove a 
valve spring on this engine. First re¬ 
move the spark plug from the cylinder 
that requires a valve spring replace¬ 
ment and insert a 14 mm. thread size 
adapter. 

NOTE: This adapter can be made 
from the body of a spark plug from 
which the porcelain has been re¬ 
moved and an air hose connection 
threaded into the body of the spark 
plug. 

Maintain air pressure above 90 Lbs. 
in the cylinder while the valve spring 
is being removed. The air pressure will 
hold the valve against the valve seat 
so that the valve lock and the upper 
retainer can be removed (Fig. 11). 

/ 

Valve Refacing 

It is important when valves are re¬ 
faced that just enough metal be ground 
off to clean up the face. 

A valve should be replaced after 
refacing if there is less than approxi¬ 
mately V 32 " thickness of metal left 
on the outer diameter of the valve 
head known as valve margin. A heavy 
valve margin aids in the dissipation 
of heat and helps avoid valve warp- 
age (Fig. 13). 



FIGURE 1 1 — Valve Spring Removal 
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FIGURE 12 — Valve Assembly 
Sequence 



Correct Valve Refacing 



Incorrect Valve Refacing 


FIGURE 13 — Correct Valve Refacing 

The exhaust and intake valve seat 
angle is 45°. The exhaust face angle 
is 44!/2° and intake 44°. 

The valve seat width should be Vu>" 
to %4" for proper cooling of the valve 
heads. 

If the valve seat is too wide, it should 
be narrowed by using the proper an¬ 
gle stones of 15° at the top and 75° 
at the bottom of the valve seat. 


Check the valve seat runout with an 
accurate dial indicator. The runout 
should not exceed .0025" total indi¬ 
cator reading (Fig. 14). 



FIGURE 14 — Checking Valve Seat 
Runout 


Valve Stem to Guide Clearance 

The valve stem to guide clearance 
is .0015" to .0035" intake valve and 
.0025" to .0045" exhaust valve. Check 
valve stem diameter for proper stem 
to guide clearance as well as the valve 
guide inside diameter. The intake valve 
stem diameter is .341" to .342" while 
the exhaust is .3405" to .3415". 

Valve stem to guide clearance can 
be checked by one of two common 
methods. The valve stem can be meas¬ 
ured with a caliper micrometer and 
the guide measured with calibrated 
pilots supplied with valve grinding 
equipment or by tool companies. By 
subtracting the diameter of valve stem 
measured from the size of pilot select¬ 
ed to snugly fit in valve guide, the oil 
clearance can be computed. 

NOTE: The exhaust valve stem is 
tapered .0005"-. 001" with its di¬ 
ameter being smaller to the valve 
head. 

A simple method is to dial indicate 
the lateral movement, representing 
valve guide clearance, of the valve 
stem with valve installed in its guide 
as shown in Figure 1 5. 

The valve must be off its seat. The 
valve guides are not replaceable; they 
are an integral part of the cylinder 
head. 

Therefore, when valve stem to guide 
clearance is excessive the valve guides 
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FIGURE 15 — Checking Valve Guide 
to Stem Clearance 


must be reamed to the next larger size 
so that proper clearance can be ob¬ 
tained with the correct oversize serv¬ 
ice valve available in .003", .01 5" and 
in .030" oversize. 

The following oversize valve guide 
reamers may be used: 

J-5830-1 .003" 

J-5830-2 .015" 

J-5830-3 .030" 

Hydraulic Valve Tappets 

The hydraulic valve tappet con¬ 
sists of a body, plunger, plunger re¬ 
turn spring, check valve assembly, 
push rod socket, and lock ring (Fig. 16). 



Plunger Spring 

FIGURE 16 — Sectional View of 
Hydraulic Tappet Assembly 


The tappet operates in a guide bore 
which has an oil passage into the ad¬ 
joining main oil galleries. 

When the tappet is on the heel of 
the cam lobe, the plunger return 
spring indexes an oil hole undercut in 
the plunger with the oil supply ad¬ 
mitted through the tappet body. Oil 
under pressure flows into the body 
through the check valve assembly 
maintaining the tappet fully charged. 
This cycle of operation occurs when 
tappet leaks off some oil during the 



normal valve opening events. Opening 
movement of the cam lobe causes tap¬ 
pet body movement, closing the check 
valve and transmitting “zero-lash” 
movement of the push rod to open the 
cylinder valve. 

Figure 17 identifies various tappet 
designs and their normal operating 
range which may be used in sets in a 
particular engine. 


.151' 


.180" 


.178" 


FIGURE 17 — Identification of 
Valve Tappets 

The valve tappets should be cleaned 
and serviced at time of engine over¬ 
haul or whenever excessive noise 
exists. 

When removing the tappets, they 
must be kept in an order that will in¬ 
sure replacement in their respective 
operating bores in the engine because 
they are select fitted to that bore. Keep 
each hydraulic tappet component group 
by itself as all detail components are 
select fitted to one another in manu¬ 
facturing. Only complete tappet as¬ 
semblies are supplied for service re¬ 
placement. 


FIGURE 18 — Removing Valve 
Tappets 


Figure 18 illustrates the removal of 
valve tappets with Snap Ring Pliers 
J-8059. 

The hydraulic tappet assembly should 
be cleaned in a solvent to remove all 
varnish or leaded deposits. After clean¬ 
ing, the tappet must be “leak-down” 
tested to insure its “zero-lash” operat¬ 
ing ability. Kerosene should be used 
for this test. 

Figure 19 illustrates Tool J-5790 used 
to accurately test tappet “leak-down.” 
They may also be tested by filling the 
body with kerosene and then install 
the plunger return spring, plunger as¬ 
sembly, and push rod socket. Leave 
out snap ring for test. Insert the push 
rod in tappet socket and check it for 
“leak-down” by pushing downward on 
rod. 



FIGURE 19 — Testing Valve Tappet 
“Leak-Down” With J-5790 

If the tappet leaks down rapidly or 
collapses immediately, it must be re¬ 
checked and/or replaced with a com¬ 
plete new tappet assembly. The nor¬ 
mal tappet will take approximately 
10-45 seconds to “leak-down” with 
kerosene with a 50 lb. load, travel of 
.125". After testing tappets, they should 
be pre-lubricated and assembled in the 
engine without an oil charge. They 
will normally charge themselves in 3 
to 8 minutes of engine operation. 

Tappet Noise 

A loud clicking noise is usually the 
result of the plunger stuck down below 
its operating position or a check valve 
held open. A light clicking noise is 
usually the result of excessive “leak- 
down” caused by wear or slight leak¬ 
age at the check valve and its seat. 
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An intermittent noise at tappet is the 
result of dirt or chips stopping the 
check valve or a lack of oil flow into 
the body because of dirt. A general 
tappet noise is in most cases due to a 
lack of oil volume or pressure. 

The normal tappet plunger operat¬ 
ing range is shown in Figure 17. 

Cam Lift 

Cam lift is a function of cam shaft 
lobe dimensions. 

Cam lift may be checked with the 
use of a dial indicator installed on the 
end of the push rod (Fig. 20). 



FIGURE 20 — Checking Cam Lift 


To check for cam lift, remove the 
rocker arm assembly. Install dial indi¬ 
cator in position. A piece of rubber 
tubing may be installed to secure the 
dial indicator plunger to push rod. 

Rotate engine until cam lobe basic 
circle (opposite nose of cam) is under 
the valve tappet. Set dial indicator to 
zero. Rotate engine to a point where 
maximum upward movement of push 
rod occurs. 

Read the dial indicator travel. It 
should read .254" plus or minus .006" 
for intake or exhaust valve cam lobe. 

A defective cam will result in excess 
of minus .006" from the specified di¬ 
mension. 

Note: True valve lift is a result of 
the cam lobe dimension , multiplied 
by the rocker arm ratio. 

Valve Timing 

Valve timing is determined by the 
relation between the sprocket on the 


camshaft and the sprocket on the 
crankshaft. 

When installing new parts, line up 
the marked teeth, adjacent to each 
other, on a center line drawn through 
the center of the camshaft and the cen¬ 
ter of the crankshaft (Fig. 21). 



FIGURE 21 — Place Marked Teeth on 
Center Line When Installing Sprockets 
and Chain 

Before installing the timing chain 
cover, check the correct installation of 
the timing chain; locate the marked 
tooth on the camshaft sprocket at ap¬ 
proximately the one o'clock position. 
This should place the marked tooth of 
the crankshaft sprocket where it be¬ 
gins to mesh with the chain (Fig. 22). 
Count the number of links between the 
marked teeth of both sprockets. This 
should be 9 links or 18 pins. Each link 
consists of two pins. 



FIGURE 22 — Correct Timing Chain 
Installation 

Valve timing may also be inspected 
by locating the No. 6 piston on T.D.C. 
in firing position. Slowly rock the 
crankshaft back and forth. 

If timing is set properly, the exhaust 
valve should open before the D.C. 
mark on the vibration damper lines up 
with the pointer. Note this distance. 


The intake valve should open an equal 
distance after the D.C. mark passes the 
pointer. 



FIGURE 23 — Valve Timing Diagram 
TIMING CHAIN COVER 


The timing chain cover is provided 
with a seal and oil slinger to prevent 
leakage of oil around the front crank 
shaft pulley hub (Fig. 24). 



FIGURE 24 — Timing Chain Cover 


To prevent damage to this seal, it is 
important that the cover be properly 
aligned when installing the vibration 
damper. This is accomplished by leav¬ 
ing the cover to block screws loose 
until the vibration damper has been 
partially installed. Then tighten the 
cover screws. 

The replacement of the oil seal may 
be accomplished without the removal 
of the timing chain cover by using 
Tools J-9256 Remover and J-9163 In¬ 
staller. 

Figures 25 and 26 show the engine 
removed for illustration purposes only. 

At time of installation apply a light 
application of sealer to the outer di¬ 
ameter of the oil seal, and lubricate 
the inner diameter. 

CAMSHAFT AND BEARINGS 

The camshaft is supported by four 
steel shelled, babbitt-lined bearings 
which have been pressed into the block 
and line-reamed. The camshaft bear¬ 
ings are step-bored, being larger at 
the front bearing than at the rear, to 
permit easy removal and installation 
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FIGURE 25 — Removing Timing Chain 
Cover Oil Seal with J-9256 Remover 



FIGURE 26 — Installing Oil Seal with 
J-91 63 Installer 

of the camshaft. All camshaft bearings 
are lubricated under pressure through 
drilled galleries in the cylinder block. 

Camshaft End Play 

The clearance between the camshaft 
thrust plate and the camshaft sprocket 
should be .004” to .008”. 

OIL PAN REMOVAL 

Remove the front springs, and then 
support the weight of the front of the 
car. 

Support the front of the engine from 
above the engine compartment. 

Remove the engine support cushion 
attaching nuts at the engine mounting 
bracket. 


Remove the idler arm from the 
bracket or power steering piston rod 
from the bracket, if so equipped. 

Remove the front suspension cross¬ 
member attaching bolts from the body 
side sills. 

Pry the crossmember down to obtain 
clearance for oil pan removal. Wooden 
spacer blocks installed between the 
crossmember and body side sill will as¬ 
sist in holding the crossmember down. 

Remove flywheel dust cover. 

Drain the engine oil, turn crankshaft 
so number one piston is on upstroke, 
and remove the oil pan. 

PISTONS 

The piston is a three ring type utiliz¬ 
ing two compression rings and a three 
piece oil control ring. 

The pistons are cam ground, having 
a larger diameter measured at right 
angles to the piston pin hole and con¬ 
tain a steel strut for structural strength 
and controlled expansion. When oper¬ 
ating temperature is reached, the pis¬ 
ton expands to fit the bore uniformly 
and provide correct operating clear¬ 
ance at all points. 

When installing the piston and con¬ 
necting rod assemblies, care must be 
taken to locate them correctly in the 
engine block. The pistons are marked 
with a notch on their top perimeter. 
They must be installed with the notch 
toward the front of the engine. 

Fitting Pistons 

Pistons are fitted so that each piston 
will support its own weight in any por¬ 
tion of the cylinder with all parts clean 
and dry. Piston to bore clearance is 
.0006” to .0012”. 

Before fitting the pistons, check the 
cylinder bores for out of round or 
tapered condition. This check is made 
with a cylinder gauge or dial indicator. 
If the bore is found to be out of round 
in excess of .004”, it should be trued 
up by honing (rigid type). 

If cylinder taper exceeds .009”, bore 
must be trued up and oversize pistons 
and rings used. 

Piston Removal 

Piston removal is accomplished from 
the top of the engine. However, be¬ 
fore removing the pistons, the ring 
ridges in the cylinder bores must be 
removed (Fig. 27). 



FIGURE 27 — Ridge Reaming Prior to 
Piston Removal 


Failure to remove the ridge at the 
top of the cylinder bore will very often 
result in piston ring breakage and 
damage to the piston groove land. 

PISTON RINGS 

A three ring piston is used. There 
are two compression rings and a three 
piece oil control ring. 

Before assembling the rings to the 
piston, carbon must be cleaned from 
all ring grooves. The oil drain open¬ 
ings in the oil ring grooves must be 
cleared. Care must be exercised not to 
remove metal from the grooves since 
that will change their depth; nor from 
the lands, since that will change the 
ring groove clearance and destroy ring 
to land seating. 



FIGURE 28 — Production Piston 
Ring Design 

Checking Ring Groove Clearance 

Side clearance between land and 
compression rings should be .002" to 
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FIGURE 29 — Piston Measurements 


.004". Roll the ring around the groove 
in which it is to operate. It must fit 
freely at all points (Fig. 30). 



FIGURE 30 — Checking Ring Groove 
Clearance 

Checking Ring Gap Clearance 

Piston ring gap or joint clearance is 
measured in the bottom of the cylinder 
near the end of the ring travel area 
(Fig. 31). 

To square the ring in the bore for 
checking joint clearance, place the ring 
in the bore. Then, with a piston, push 
the ring down near the lower end of 
ring travel area. 

The compression ring gap should be 
.010" to .020". 

When other than standard ring sizes 
are used, rings should be individually 
fitted to their respective bores. 

Piston Ring Installation 

Removal of glaze from the cylinder 
wall for quicker ring seating can be 



Clearance 


accomplished by various methods. If 
the expanding type hone, as shown in 
Figure 32, is used, do not use more 
than ten strokes (each stroke down and 
return) to recondition a cylinder wall. 



FIGURE 32 — Glaze Removal with 
Expanding Type Hone 


Successful ring installation depends 
upon cleanliness in handling parts and 
while honing the cylinder walls. The 
engine bearings and lubrication system 
must be protected from abrasives. 

Rigid type hones are not to be used 
to remove cylinder glaze as there is 
always a slight amount of taper in 
cylinder walls after the engine has 
been in service. 

Rings must be installed on the pis¬ 
tons with a ring installing tool to pre¬ 
vent distortion and ring breakage. 


Service Piston Ring Sets 

For service ring replacement, follow 
detailed instructions enclosed in the 
ring package. 

PISTON PINS 

The piston pins are a press fit into 
the connecting rod, thus requiring no 
locking device. 

The piston pin is removed with Pis¬ 
ton Pin Remover J-6360 and an arbor 
press. The piston is placed on the re¬ 
mover support so that the pin will en¬ 
ter the support when pressed out with 
the piloted driver. 

To install the piston pin, place the 



FIGURE 33 — Removing Piston Pins 


piston pin pilot in the support and in¬ 
sert in piston and connecting rod. This 
aligns the piston and connecting rod 
piston pin bores. Press the piston pin 
into the connecting rod and piston as¬ 
sembly until the lower pilot bottoms in 
the support. The connecting rod is au¬ 
tomatically centered on the pin. 

CAUTION: The pin must be a tight 

press fit in the connecting rod. 
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FIGURE 34 — Installing Piston Pins 

CONNECTING RODS 

The identification knob on the con¬ 
necting rod (Fig. 35) is installed to the 
front of the engine. 


Lubrication Squirt Hole 


Cylinder Numbering To Camshaft 


FIGURE 35 — Connecting Rod Identi¬ 
fication 

The notch on the top perimeter of 
the piston must be installed to the front 
of the engine. 

Always assemble connecting rod and 
caps with the cylinder location num¬ 
bers placed to the camshaft side of 
the engine. 


Connecting Rod Alignment 

Whenever new rings are installed or 
new piston pins are replaced, it is nec¬ 
essary to align the connecting rods 
and pistons as assemblies to insure true 
operation in the cylinder bore. 


Misaligned rods will cause uneven 
piston and ring wear which will result 
in oil consumption. The connecting rod 
should be inspected for any twisted or 
bent condition as shown in Figures 36 
and 37. 


FIGURE 36 — Checking Connecting 
Rod Alignment for Twist 

Connecting Rod Bearings 

The connecting rod bearings are the 
steel-backed, sintered copper lead alloy 
precision type and are installed as 
pairs in the connecting rod and cap. 

CAUTION: Never file a connect¬ 
ing rod or cap to adjust bearing 
clearance. 

The crank pin diameter is 2.0948”- 
2.0955”. 

If the bearing clearance is excessive, 
the correct undersize bearing insert 
(pair) should be installed in the con¬ 
necting rod. 

The correct connecting rod bearing 
clearance is .001" to .0015". 

To determine the amount of bearing 
clearance, place a piece of Plastigage 
in the bearing cap as shown in Figure 

38. Tighten the cap to torque specifi¬ 
cations to compress the gauge. 

Remove the bearing cap and cali¬ 
brate the width of the Plastigage with 
the scale furnished as shown in Figure 

39. 



FIGURE 37 — Checking Connecting 
Rod Alignment for Bend 



FIGURE 38 — Plastigage in Place in 
Bearing Cap 



FIGURE 39 — Measuring the Width 
of the Plastigage with the Plastigage 
Scale 


Connecting Rod Bearing Caps 

It is important that the connecting 
rod bearing cap bolt nuts be drawn 
up to the correct tension of 27 to 30 
Foot Pounds (dry). 

CRANKSHAFT 

The crankshaft is supported by four 
main bearings with the end thrust taken 
at the front main bearing location. 
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The component parts of the crank¬ 
shaft assembly are individually bal¬ 
anced, and then the complete assembly 
is dynamically balanced as a unit. Re¬ 
placement of flywheel or vibration 
damper can be accomplished without 
rebalancing the complete assembly. 

Crankshaft Main Bearings 

Main bearings are of the precision 
type having a steel back, sintered cop¬ 
per lead alloy lining. The bearings are 
not adjustable. Bearing caps should 
never be filed to adjust clearance. 

When either half of a bearing re¬ 
quires replacement, a complete set 
should be installed. To replace the up¬ 
per half of a bearing, remove the 
bearing cap of the bearing to be re¬ 
placed. Then loosen all of the other 
bearing caps and insert a small pin 
about 1 / 2 ” long in the crankshaft oil 
hole. The head of this pin should be 
large enough so that it will not fall 
into the oil hole, yet thinner than the 
thickness of the bearing (Fig. 40). 



FIGURE 40 — Removing Main Bearing 
Insert 

With the pin in place, rotate the 
shaft so that the upper half of the 
bearing will rotate in the direction of 
the locating tongue on the bearing. 

Crankshaft Main Bearing 
Clearance 

The standard clearance of .001" to 
.0015 can be accurately checked by 
the use of Plastigage. 

NOTE: When checking bearing 
clearance , with the engine in such 
a position that the bearing caps 
support the weight of the crank¬ 
shaft and flywheel , keep all main 
bearings tight except the one being 
checked. Support the weight of 
the crankshaft with a jack. 

Remove the bearing cap and wipe 
the oil from the bearing insert. 
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Place a piece of Plastigage across 
the full width of the bearing insert 
(Fig. 38). 

Install the bearing cap and tighten 
55 to 58 Foot Pounds torque (dry). 
Then remove the bearing cap and with 
the graduated scale, which is printed 
on the Plastigage envelope, measure 
the width of the flattened Plastigage 
at its widest point (Fig. 39). The num¬ 
ber within the graduation indicates the 
clearance in thousandths of an inch. 
Install the proper size bearing liners 
(inserts) to bring the clearance to 
standard. 

Main Bearing Journal 

Main bearing journals can be meas¬ 
ured without removing the crankshaft 
from the engine block. 

There are various gauges for this 
use, one of which is shown in Figure 41. 



FIGURE 41 — Measuring Main Bear¬ 
ing Journal 


To operate this gauge, remove the 
main bearing cap and place the gauge 
against the crankshaft. Then release 
the plunger so that it is up against the 
journal and lock the adjusting screw 
in position. Remove the gauge care¬ 
fully and double the micrometer read¬ 
ing to get the shaft diameter. 

Always check both ends of the jour¬ 
nal to note the taper. Then rotate the 
shaft 90 degrees and measure for out 
of round. 

The four main bearing journal di¬ 
ameters are 2.4793" to 2.4798". The 
crank pins are 2.0948" to 2.0955". 

Main Bearing Caps 

Main bearing caps are recessed into 
the engine block and line-reamed. 


Therefore, it is not practical to replace 
them in the field. 

Crankshaft End Play 

The crankshaft end thrust of .003" 
to .008" is taken at the flanged front 
bearing. 

REAR MAIN BEARING 
OIL SEALS 

The rear main bearing oil seal is 
composed of two hemp packings, one 
in the block, the other in the cap (Fig. 
42). 



Main Bearing Cap 
Hemp Packing 



FIGURE 42 — Rear Main Bearing Cap 
and Seals 

The hemp packing is driven into 
place with Tool J-1610 (Fig. 43). 

Excess packing is cut off flush with 
the cap. 



FIGURE 43 — Installing Hemp Packing 
Oil Seal in Rear Main Bearing Cap 


When installing the upper packing 
into block, the crankshaft must be re¬ 
moved. 

The main bearing cap incorporates 
two side seals which prevent leakage 
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of engine oil between the bearing cap 
and the cylinder block (Fig. 42). These 
seals must be replaced whenever the 
bearing cap is removed. 

The side seals should be dipped in 
kerosene and immediately installed as 
they are made of materials which ex¬ 
pand when exposed to engine oil. 

NOTE: The side seals are supplied 
in the correct length and should 
not be altered in any way. 

VIBRATION DAMPER 

The vibration damper is not adjust¬ 
able, and parts cannot be serviced 
separately (Fig. 44). 

Tighten vibration damper retaining 
screw 70 to 80 Foot Pounds torque. 


T.D.C. 3° 5° 8° 10° 



FIGURE 44 — Ignition Timing Marks 

Ignition timing and T.D.C. marks are 
milled into the vibration damper pul¬ 
ley. 


pregnated bronze bearing. It is pressed 
into the end of the crankshaft. This 
bearing does not require any lubrica¬ 
tion after assembly. When assembled 
in service, it is advisable to place a 
small amount of high melting point 
grease on the end of the clutch shaft 
as it is installed into the bearing. Bear¬ 
ings being installed must be of the cor¬ 
rect size. 

LUBRICATION SYSTEM 

The lubrication system is the full 
pressure type except to the piston pins. 

Pressure is supplied by a gear driv¬ 
en, gear type, positive pressure pump. 

The oil pump (Fig. 45) is mounted 
on the outside of the engine block on 
the right side. 


the oil inlet tube and screen assembly 
into the low pressure side of the oil 
pump. 

The rotating pump gears carry the 
oil between the gear teeth and pump 
body to the discharge or pressure side, 
then through the full flow oil filter to 
the main longitudinal oil gallery. 

The oil pressure relief valve which 
maintains correct pressure under varied 
conditions is located in the oil pump 
cover. 

When the oil pressure reaches 60-65 
P.S.I., as determined by the plunger 
spring, the resultant force causes the 
plunger to move against the spring. 
When the plunger travels a given dis¬ 
tance a passage is uncovered which 
reroutes oil back to the low pressure 


Drive Gear 


Filter Adapter Filter 

V 



Idler Shaft 

Idler Gear 

Lock Ring 

Inlet Tube 

FIGURE 45 - Oil Pump 


FLYWHEEL AND STARTER 
RING GEAR 

With the exception of the ring gear 
as used with the automatic transmis¬ 
sion, which is welded to and balanced 
as part of the torque converter assem¬ 
bly, the starter ring gear can be re¬ 
placed by placing the flywheel in an 
arbor press with steel blocks equally 
spaced around the gear. 

To install the starter ring gear, first 
heat it to expand the inside diameter 
so that it can be pressed over the fly¬ 
wheel. 

CLUTCH SHAFT PILOT BEARING 

The pilot bearing for the clutch shaft 
is located at the center of the rear end 
of the crankshaft. This is an oil im- 


CAUTION: Always maintain a tight 
connection between the oil pump 
inlet tube and oil inlet hole located 
on the right side at the bottom of 
the cylinder block. 

Oil Pressure Relief Valve 

The oil pressure relief valve consists 
of a plunger, spring, and retainer lo¬ 
cated in the oil pump cover. 

The oil pressure relief valve is not 
adjustable. A setting of 60-65 pounds 
pressure is built into the tension of 
spring (Fig. 45). 

Lubrication Circuit 

The oil pump through displacement, 
causes atmospheric pressure to force 
oil from the oil pan reservoir, through 


side of the pump gears, thus controlling 
the oil pressure in the main oil gallery. 

Cast ports, from the main oil gal¬ 
lery, lubricate and charge the valve 
lifters. 

At each main bearing web oil pas¬ 
sages distribute oil from the main gal¬ 
lery to each of the four main bearings 
and camshaft bearings. 

Oil from the front camshaft bearing 
is metered to the timing chain as¬ 
sembly, then back to the oil pan below 
the front main bearing cap. 

The drilled passages in the crank¬ 
shaft direct oil from the main bearings 
to the crankpins to lubricate the con¬ 
necting rod bearings. 

The connecting rod upper cap sec¬ 
tion is drilled with a squirt hole at 24° 
from center line (TOWARD THE CAM- 
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SHAFT). This squirt hole at low engine 
R.P.M. supplies lubrication to the cam¬ 
shaft lobes, tappets, oil pump, and dis¬ 
tributor drive gears. Oil throw off from 
the connecting rod bearing supplies 
lubrication to the cylinder walls, pis¬ 
tons, rings and pins. 

An oil gallery located in a vertical 
position in the right front corner of the 
cylinder block distributes oil from the 
main oil gallery, through the hollow 
locator pin (Fig’s. 5 and 6) into the 
cylinder head where a pair of drilled 
passages connect into the front valve 
rocker arm support block and into the 
hollow rocker arm shaft. 

Each rocker arm is drilled to direct 
oil to the flat machined surface on top, 
then to each push rod, valve stem, and 
spring. 

Holes are provided on the top of the 
cylinder head to drain oil back into 
the oil pan. 

CAUTION: When installing a new 
oil pump , or pump has been dis¬ 
assembled, the pump must be 
primed by removing relief valve 
plunger and filling pump with oil. 
This must be done before starting 
engine. 

OIL FILTER 

A full flow oil filter mounted on the 
lower right hand side of the engine is 
accessible through the hood opening. 
A bypass valve incorporated in the 
filter adaptor provides a safety factor 
in the event the filter becomes inopera¬ 
tive as a result of dirt or sludge ac¬ 
cumulation. 

Oil filter removal Tool J-9614 will 
facilitate removal at recommended 
1000 mile initial change and at 4000 
mile intervals thereafter (Fig. 46). 

Apply a thin film of oil to the new 
filter gasket before installing. 

Install filter until gasket contacts the 
seat of the adaptor then tighten se¬ 
curely by hand only. 

Operate engine at fast idle and 
check for leaks. 



FIGURE 46 — Removing Oil Filter 


One additional quart of oil is re¬ 
quired when a filter unit is replaced. 

POSITIVE CRANKCASE 
VENTILATION 

Positive crankcase ventilation is ac¬ 
complished by utilizing the vacuum 
created in the intake manifold to draw 
clean air through the crankcase and 
valve chamber. 

The usual breather pipe on the left 
side of the engine is replaced by a 
vacuum line to the intake manifold. 

A valve in this vacuum line varies 
the air flow through the crankcase to 
meet changing conditions at all en¬ 
gine speeds and loads. 

This system will work effectively as 
long as all component parts are clean 
and free from sludge and carbon. 

The valve, connecting pipes, and 
hoses must be inspected at intervals 
not exceeding 8,000 miles. It may be 
necessary to inspect and clean the sys¬ 
tem more frequently under adverse 
weather conditions. 

To check the operation of the sys¬ 
tem the hose connecting the valve and 
adapter should be disconnected. With 
the engine operating a vacuum should 
be felt at the end of the hose. If no 
vacuum is present the valve and hoses 
should be removed, and cause of plug¬ 
ging determined. 

The inner chamber of the valve 
should be checked to see that it 
can be moved freely. This may be ac¬ 
complished by inserting a drill into the 
valve body and observing whether or 
not the plunger can be readily moved. 


I SB i 



FIGURE 47 — Positive Crankcase 
Ventilation Components 

A Vie" drill may be inserted into 
the plunger orifice which will dislodge 
any deposits in the orifice (Fig. 48). 



FIGURE 48 — Cleaning Plunger Orifice 

The valve may be cleaned by soak¬ 
ing in a reliable parts cleaner. 

Excessive smoke or vapor from the 
oil filler cap indicates an inoperative 
ventilation system. 

REPAIR OF STRIPPED THREADS 

Proper torque is of the utmost im¬ 
portance when working with aluminum 
alloy. Improper torquing of compo¬ 
nents may result in undue strain or 
warping of material. Stripping of 
threads may result from over torquing; 
refer to torque specifications whenever 
assembling components. 

When it does become necessary to 
repair stripped threads, the hole may 
be in a position where it will not ac¬ 
cept an oversize stud or bolt. In all in¬ 
stances, it is well to keep studs and 
bolts standard. This practice may be 
done by using a repair method where 
the defective threads are drilled out 
and a “HEU-COIL” is installed thus 
attaining full thread contact and a 
standard thread size. “HEU-COIL” 
thread repair kits are available in kit 
form in parts stock. 
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FIGURE 49 — Engine Rear Sectional View 


FIGURE 50 — Engine Center Sectional View 


Recommended 
Torque in 

Description Foot Pounds 


Camshaft Sprocket Screw.50-55 

Camshaft Thrust Plate Screw. . . .21-25 
Carburetor Hold Down Nuts. .. .12-15 

Connecting Rod Bolt Nut.27-30 

Crankshaft Bearing Cap Screw . .55-58 

Cylinder Head Cover Screw.3-5 

Cylinder Head Cap Screw.50-53 

Distributor Clamp Screw.4-6 


Type.Valve-In Head 

No. of Cylinders .6 

Bore.3 Vs" 

Stroke.414" 

Displacement.195.6 Cu. In. 

Compression Ratio .8.7:1 

Carburetor. 

.Single Throat — Holley 1909 


TORQUE SPECIFICATIONS 


Exhaust Manifold 

End Flange Nuts.8-10 

Center Flange Nuts.20-25 

Flywheel to Crankshaft Screw . 100-110 

Fuel Pump Screw.15-17 

Intake Manifold Cover Screw 

5/16".15-20 

V 4 " .8-11 

Oil Pan Screw.8-11 

Oil Pump Attaching Screw .... 15-17 
Spark Plug.25-30 


ENGINE SPECIFICATIONS 

— Carter AS 

Optional . 

.Dual Throat — Carter WCD 

Brake Horsepower .127 @ 4200 R.P.M. 
Optional.138 @ 4500 R.P.M. 

Torque .... 180 Lbs. Ft. @ 1600 R.P.M. 
Optional 185 lbs. Ft. @ 1800 R.P.M. 


Taxable Horsepower. 23.4 

Fuel. Regular 


Timing Case Cover Spacer 

Dowel Bolt.21-25 

Timing Case Cover Spacer Screw 15-17 
Main Oil Gallery Cover Screws .15-17 
Rocker Arm Shaft Support Screws . 25-30 


Vibration Damper Retaining 

Screw.70-80 

Water Pump to Block Screw.8-12 


All torque values are given in Foot 
Pounds unless otherwise specified. All 
parts are assumed to be dry. 


VALVES 

Intake Cam Lobe Lift.254" 

Intake Valve Stem 

Standard Diameter.341 "-.342" 

Intake Valve Face Angle.: 44° 

Intake Valve Seat Angle.45° 

Intake Valve Seat Width . . .060"-.075" 
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Intake Valve Spring Tension 
Valve Open 155-165 Lbs. @ \ 7 /\b" 
Valve Closed 75-85 Lbs. @ l 13 /i6" 

Intake Valve Stem to 
Guide Clearance.0015"-.0035" 

Valve Guide I.D.3435"-.3445" 

Exhaust Cam Lobe Lift.254" 

Exhaust Valve Stem 

Standard Diameter .3405"-.3415" 

Exhaust Valve Face Angle.441/2° 

Exhaust Valve Seat Angle.45° 

Exhaust Valve Seat Width . .060"-.075" 

Exhaust Valve Spring Tension 
Valve Open 155-165 Lbs. @ lVu" 
Valve Closed 75-85 Lbs. @ 1 13 /i 6 " 


Exhaust Valve Stem to 
Guide Clearance.002"-.004" 

Exhaust Guide I.D.3435"-.3445" 

Valve Timing 
Intake 

Opens 12° 30' B.T.D.C.l 244° 
Closes 51 ° 30' A.B.D.C. J Duration 

Tappet Clearance . .Zero — Hydraulic 
Tappets 


PISTONS AND RINGS 


Piston to Bore Clearance 

Top Land.017"-.019" 

Skirt Top .0006"-.0017" 

Skirt Bottom.0006"-.0012" 

Piston Ring Gap Clearance 

Top.010"-.020" 

Center .010"-.020" 

Bottom (Steel Rail) . . . .015"-.055" 


Piston Ring Side Clearance 

Top .002"-.004" 

Center.002"-.004" 

Bottom.0001 "-.004" 

Piston Pin to Connecting Rod . Press Fit 
Piston Pin to Piston . . Palm Press Fit in 
Piston at Room 
Temperature 

CRANKSHAFT AND BEARINGS 

Main Bearing Diameter. 

. 2.4793"-2.4798" 

Main Bearing Clearance . .001 "-.0015" 

Main Bearing Cap Torque 55-58 Ft. Lbs. 

Crankshaft End Play.003"-.008" 

Crankshaft End Thrust. 

.Front Main Bearing 

Connecting Rod Bearing 

Diameter. 2.0948"-2.0955" 

Connecting Rod Bearing 

Clearance.001 "-.0015" 

Connecting Rod Cap 
Torque . 27-30 Ft. Lbs. 

Connecting Rod Side 
Clearance.005"-.015" 

CAMSHAFT 

Camshaft End Play.004"-.008" 

Camshaft Bearing 

Clearance.001 "-.003" 

OIL SYSTEM 

Oil Pump Type.Gear 

Normal Oil Pressure. 

.15 Lbs. Min. @ 600 R.P.M. 


Oil Pressure Release.60-65 Lbs. 

Engine Oil Refill Capacity.4 Qts. 


Add one quart with filter change 
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CONDITIONS AND 
CORRECTIONS 

Cannot Crank Engine 

Electrical System 

Trace Circuit for Starting and/or 
Replace Faulty Electrical Units. 

Coolant Leak into Cylinders 

Remove Spark Plugs to Check for 
Coolant in Cylinders. Crank with 
Plugs Removed. Cylinder Heads 
Must be Removed to Check Gaskets, 
Block, and Head for a Source of 
Coolant Leak. If Permanent Anti- 
Freeze Entered Engine, Complete 
Disassembly will Have to be Accom¬ 
plished. 

Mechanical Seizure 
Recondition. 

Engine will Crank Normally but will 
not Start 

Ignition System 

Check Spark Plug and Secondary 
Circuit Energy Available at Spark 
Plug. 

Fuel System 

Check Carburetor for Fuel Supply 
and Air Horn for Choke Condition. 
If Fuel is Present, Clean out Fuel 
and Substitute a Known to be Good 
Supply of Fuel. Water may Have 
Entered System. 

Ignition or Valve Timing 

Check Ignition and Valve Timing. 
Exhaust System 

Check Exhaust System for Severe 
Restriction. 

Engine Starts and Runs for Short 
Periods Only 
Fuel System 

Check Fuel Pump and Fuel Lines 
from Fuel Tank for Intermittent or 
Constant Restricting Material or De¬ 
fect. 

Ignition System 

Check for Leaky Condenser and 
Coil Secondary. Check for Faulty 
Distributor Contacts. Ignition Switch, 
and all Connecting Wires Including 
Battery Connections. 

Induction System 

Check Air Leaks which may be too 
Severe after Choke Enrichment is 
Reduced. 

Exhaust System 

Check Exhaust System for Restric¬ 
tions. 


DIAGNOSIS GUIDE 

Engine Runs but Mis-Fires at 
Low Speed Only 

Fuel System 

Check for Dirty Passages and Jets 
in the Idle Speed Circuit. 

Ignition System 

Check Spark Plug Heat Range and 
Gap. 

Induction System 

Check for Intake Manifold Air Leaks. 
Check for Air Leaks from Units Con¬ 
nected to Intake Manifold, such as 
Fuel Pump, Power Brakes, Wind¬ 
shield Wipers, etc. 

Exhaust System 

Exhaust System Hot Spot Areas in 
Cylinder Head for Leakage of Ex¬ 
haust Gas into Intake Chambers. 
Valves 

Check for Poor Intake Valve Seats 
and Also for Insufficient Valve Clear¬ 
ance. 

Engine Runs but Misses at all Speeds 

Fuel System 

Dirt in Carburetor and/or Water in 
the Fuel System. 

Ignition System 

Spark Plugs, Wiring, Capacitor, 
Coil, and Ignition System Wiring, or 
Ignition Switch. Battery Connections. 
Valves 

Poor Valve Seating—Sticking Valves 
Cooling System 

Coolant Leak into Intake Sections or 
Cylinders. 

Camshaft 

Worn Lobes on Camshaft. 

Engine Rough Running at Low Speeds 

Ignition System 

Spark Plug Gap and Heat Range. 
Secondary System Wiring. Distribu¬ 
tor Points or Capacitor. 

Fuel System 

Idle Circuits Dirty. Choke Hanging. 
Air Leak below Carburetor. Idle Mix¬ 
ture Adjustment. 

Induction System 

Air Leaks into Induction System. 
Cooling System 

Coolant System Leaks into Intake 
Valve Port or Cylinder. 

Valves 

Poor Valve Seat. 

Exhaust System 

Exhaust Leaks into Intake Passages. 
Exhaust Back Pressure. 

Engine Power not up to Normal 

Valves 

Valves Not Seating Properly. Not 


Timed Properly. 

Rings 

Rings Worn, Broken, not Seating. 
Oil Viscosity. 

Fuel System 

Fuel Washing Cylinder Walls. Air 
Cleaner Restricted. Power Mixture 
not Proper. 

Ignition System 

Coil Capacity, Polarity, and Distrib¬ 
utor Contact Spacing. Ignition Tim¬ 
ing. 

Exhaust System 

Restriction Causing Back Pressure. 
Cooling System 

Thermostat not Permitting Proper 
Operating Temperature. 

Cranking Resistance or Engine 
Friction 

Bearing and Piston Ring and Piston 
Fit for Oil Clearance. 

Rolling Resistance of Car 

Brakes Dragging. Soft Tires. Wheel 
Alignment. Wheel Bearings. Clutch 
or Transmission Slippage. 

Engine Rough Running at Higher 
Speeds 

Ignition System 

Spark Plug Gap and Heat Range. 
Ignition Timing. Distributor Centrif¬ 
ugal and Vacuum Advance Units. 
Coil Polarity. 

Fuel System 

Improper Fuel Mixtures. Clean Car¬ 
buretor and Adjust. Clean Air Clean¬ 
er. Distribution. 

Induction System 

Severe Air Leaks into Intake Sys¬ 
tem. 

Valves and Camshaft 

Sticky Valves. Incorrect Camshaft 
for Lift and Timing. 

Crankshaft and Components 

Unbalance in Crankshaft. Too Great 
a Variance in Piston or Connecting 
Rod Weights. 

Combustion Chambers 

Volume of Combustion Chambers 
not Uniform. Some Chambers Less 
Volume than Others. 

Car will not Respond to Fast Positive 
Opening of Throttle 

Fuel System 

Carburetor Accelerating Circuits. 
Improper Fuel. Throttle Linkage. 
Induction System 

Restrictions and Dirty Air Cleaner. 
Ignition System 

Coil Capacity and Polarity Spark 
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Plug Condition, Gap, and Heat 
Range. Ignition Timing. Distribution 
Condition. 

Exhaust System 

Back Pressures and Leakage into the 
Intake System. 

Transmission Slippage 

See Transmission Section for Causes 
of Slippage, etc. 

Clutch Slippage 

Pressure Plate Springs Weak. Driven 
Clutch Plate Worn. Grease or Oil 
on Clutch Plate Surfaces. 

Poor Fuel Economy 

Fuel System 

High Fuel Pressure. Carburetor Cali¬ 


bration. Choke Hanging. Pump Pull- 
Over. 

Leaks at Fuel Line Connection 
Repair or Replace as Needed. 
Thermostat (Engine Operating 
Temperatures Below Normal) 

Check Thermostat. 

Clean or Replace. 

Ignition System 

Spark Plug Condition, Gap, and 
Heat Range. Secondary Capacity 
and Polarity. Distributor Advance 
Mechanism. Ignition Timing. 

Valves 

Valve Seating. Valve Timing. 
Induction System 
Dirty Air Cleaner. 


Exhaust System 

Restrictions in Exhaust Systems. 
Engine Friction 

Piston, Rings, Bearings Fitted too 
Tightly. 

Oil Viscosity 

Oil too Heavy or too Light for Ex¬ 
isting Temperature. 

Rolling Resistance of Car 

Brakes Dragging. Tires too Soft. 
Wheels Out of Alignment. Wheel 
Bearings too Tight. 

Slippage in Power Line 

Pressure Plate Springs Weak. Driven 
Clutch Plate Worn. Grease or Oil 
on Clutch Plate Surfaces. 



J-1610 Rear Main Bearing Oil Seal Installer 
J-9163 Timing Chain Cover Oil Seal Installer 

J-9256 Timing Chain Cover Oil Seal Remover 

J-9614 Oil Filter Removing Tool 

J-6360 Piston Pin Remover and Installer 


J-8443 Vibration Damper Removing Tool 
J-8520 Dial Indicator (0-1" .001" Graduation) 
J-5959-4 Dial Indicator Clamp and Rod 
J-8056 Valve and Clutch Spring Tester 
J-5790 Hydraulic Valve Lifter Tester Tool 


FIGURE 52 — Six Cylinder Aluminum Engine Tools 
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ENGINE IDENTIFICATION 

The engine code number is located 
on a tag which is attached to the alter¬ 
nator mounting bracket. Letter “E" 
denotes low compression engine, “F” 
high compression engine. 


V-8 Engine Assembly 

Letter Identification, Size of 
Bore, Main Bearings and Con¬ 
necting Rod Bearings 

In the machining of cylinder blocks 
and crankshafts, it is sometimes neces¬ 
sary to machine the cylinder bores to 


.010" oversize, and the crankshaft 
main bearing journals or crank pins to 
.010" undersize. 

These engines are marked with a 
three letter code. The code is stamped 
adjacent to the engine identification 
code number and also on the front 
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FIGURE 1 — Engine Code Number 
Location 


face, left bank, on the cylinder block. 
The letters are decoded as follows: 


First Letter.Size of Bore 

Second Letter. .Size of Main Bearings 

Third Letter.Size of Connecting 

Rod Bearings 

Letter “A”.Standard 

Letter “B”.010" Undersize 

Letter “C”.010" Oversize 


ENGINE MOUNTING 

Resilient rubber mounting cushions 
support the engine and transmission at 
three points. A cushion is located at 
each side on the center line of the en¬ 
gine, with the rear supported by a 
cushion between the transmission ex¬ 
tension housing and the rear engine 
support crossmember. The engine rear 
crossmember is also mounted in rub¬ 
ber cushions at both side sill mount¬ 
ings. Removal or replacement of any 
cushion may be accomplished by sup¬ 
porting the weight of the engine 
and/or transmission at the area of the 
cushion. 




FIGURE 2 — Engine Front Support — 
Right Hand Side Shown 



is in motion and braking is limited by 
the two thrust brackets which are 
mounted in rubber and are fastened 
at each end of the rear engine cross¬ 
member and to the body side sills. 

ENGINE REMOVAL 




FIGURE 3 — Engine — Rear Supports 

ENGINE THRUST BRACKET 
ASSEMBLY 

Forward movement of the engine, 
resulting from inertia when the vehicle 


Remove hood assembly; mark hinge 
location on hood panel to aid in 
assembly. 

Remove battery. 

Drain cooling system and engine oil. 

Remove air cleaner, starting motor, 
radiator core, also wiring, tubing, and 
hoses which are connected to the en¬ 
gine from the body. 

Disconnect exhaust pipes from ex¬ 
haust manifolds. 

Remove flywheel cover. 

From this point in the engine remov¬ 
al procedure, the flywheel housing 
must be supported at all times. 

Attach lifting fixture to engine. 

Loosen all flywheel housing attach¬ 
ing screws from cylinder block; then 
remove screws. 

On automatic transmission equipped 
cars, remove the six screws from the 
flywheel drive plate to converter 
assembly. 

Remove power steering pump from 
engine if so equipped; on air condi¬ 
tioned cars, remove compressor and 
bracket assembly. The system need not 
be discharged. 

Loosen engine front supports at en¬ 
gine mounting brackets. 


FIGURE 4 — Engine Thrust Bracket Assembly 
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Move engine forward and upward 
to clear transmission clutch or input 
shaft. 

CYLINDER HEAD AND GASKET 

After thoroughly cleaning the top 
surface of the block and the bottom 
surface of the cylinder head, inspect 
each for smooth and flat surfaces with 
a straight edge. 

The cylinder block surface has two 
locating dowels to assist in lining up 
and holding position of cylinder head 
and gasket during installation or re¬ 
moval. 

Apply “Perfect Seal” Sealing Com¬ 
pound to both sides of the cylinder 
head gasket. 

The “A.M.” and ‘‘TOP” markings on 
the gasket are located to the top when 
installing. 

After installing the push rods, rocker 
arm assembly, and cylinder head cap 
screws, tighten them evenly. Then 
tighten to 58-62 Foot Pounds with 
torque wrench following the sequence 
outlined in Figure 5. 

<^3 -?-- 6 - 

14 8 1 7 15 

12 4 5 11 

,_ J 

FIGURE 5 — Torque Tightening 
Sequence 

Fifteen cap screws retain the cylin¬ 
der head and rocker arm assembly to 
the cylinder block on each bank. They 
are of various lengths and design. 
Four medium 3 15 /i6", two short 3", 
two with special tapped heads to ac¬ 
commodate the retaining screws that 
hold the cylinder head cover 4!4", 
three long plain cap screws to retain 
rocker arm assembly and cylinder head 
6%" long, and one special bolt to in¬ 
dex with oil holes for rocker arm lu¬ 
brication and retain rocker arm shaft 
and cylinder head 6%" long. This spe¬ 
cial drilled bolt is part of the lubrica¬ 
tion system and must be installed in 
the rear position to index with oil pas¬ 
sages in the tappet area (Fig. 6). 

ROCKER ARM AND SHAFT 
ASSEMBLY 

The rocker arm shaft assembly is se¬ 
cured to the cylinder head with four 


long cylinder head and rocker arm 
shaft retaining cap screws 6 3 /s". The 
rocker arm shafts are hollow, plugged 
at each end, serving as oil galleries 
for rocker arm, push rod end, and 
valve stem lubrication. 

The oil pressure supply for each 
rocker arm assembly is taken from the 
valve tappet main oil gallery. The oil 
under pressure through connecting 
passages in cylinder block and cylin¬ 
der head enters through the special 
drilled rear bolt around the undercut 
stem area of the rear rocker arm shaft 
mounting cap screw upward into the 
rocker arm shaft. 

Two different rocker arms are used 
to accommodate the angle from the 
rocker arm shaft support to the valve 
stems. Flowever, the rocker arm shaft 
assemblies are interchangeable from 
cylinder bank to cylinder bank (Fig. 6). 


O 0 


The rocker arm shafts are .858"- 
.8585" outside diameter and the rock¬ 
er arms are .860"-.861" inside diame¬ 
ter. Oil clearance is .002". 

VALVES 

No mechanical adjustment is re¬ 
quired as hydraulic valve lifters are 
used. 



Intake Intake 


FIGURE 7 — Valve Arrangement 
Valve Springs 

Whenever valve springs are re¬ 
moved they should be tested according 
to the specifications listed below. Use 


valve spring tester and replace all 
springs not within specifications. 

Valve Closed 

85-91 Lbs. at 1 13 /i 6 " 

Valve Open 

150-160 Lbs. at l 7 /i6" 

Cars equipped with floor shift incor¬ 
porate a valve spring damper installed 
in the inside diameter of the valve 
spring. 

NOTE: The damper must be re¬ 
moved prior to test for specifica¬ 
tions listed. 

The valve spring retainer serves the 
purpose of holding the valve and 
spring together. The seal is mounted 
onto the valve guide. At valve service 
periods, the valve stem oil seals should 
be replaced to insure good oil control 
at this point. 




FIGURE 8 — Valve Spring Tester 


The half conical shaped valve locks 
can be removed after compressing the 
spring. 

Valve springs are 2.20" free length. 

It is not necessary to remove the cyl¬ 
inder head in order to remove a valve 
spring. First remove the spark plug 
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FIGURE 6 — Valve Rocker Arm Assembly 
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from the cylinder that requires a valve 
spring replacement and insert a 14 
mm. thread size adapter. 

NOTE: This adopter can be made 
from the body of a spark plug from 
which the porcelain has been re-, 
moved and an air hose connection 
threaded into the body of the spark 

plug • 

Maintain air pressure above 90 lbs. 
in the cylinder while the valve spring 
is being removed. The air pressure will 
hold the valve against the valve seat 
so that the valve lock and the upper 
retainer can be removed (Fig. 9). 



FIGURE 9 — Valve Spring Removal 



-Oil 

Deflector 



FIGURE 10 - Valve, Push Rod, and 
Tappet Assembly 


Valve Refacing 


The intake valves are faced to a 
29° angle and the exhaust valves to a 
44° angle. Valves may be refaced un¬ 
til remaining margin is down to V32"; 
then the valve must be replaced. 

The valve stem tip when worn can 
be resurfaced and rechamfered. How¬ 
ever, never remove more than .010". 

Correct and incorrect valve refacing 
is shown in Figure 11. 



Correct Valve Refacing 


\i/^ 


Incorrect Valve Refacing 



FIGURE 1 1 — Correct Valve Refacing 

Grind the valve seats to the follow¬ 
ing specifications: 

Seat Angle 

Intake Valve.30° 

Exhaust Valve.45° 

Seat Width 

Intake Valve.078"-.093" 

Exhaust Valve.093"-.104" 

Narrowing stones should be used to 
obtain the proper seat widths when 
required. 

Control seat runout to a maximum 
of .0025". 



FIGURE 12 — Checking Valve Seat 
Runout 


Valve Stem to Guide Clearance 

The valve stem to guide clearance 
is maintained through replacement of 


valve guides. The valve guides are an 
interference fit in their bores in the 
cylinder head and can be replaced by 
driving out the old guides and driving 
in the new. The new guides are driven 
to a depth to permit V/' + or — VSu" 
to remain exposed above the cylinder 
head. Measure from top of the guide 
to flat machined surface for lower 
valve spring retainer (Fig. 13). 



FIGURE 1 3 — Installing Valve Guides 
with Tool J-l429-01 

Valve stem to guide clearance is 
.001 "-.003" for intake and exhaust. 

Valve stem to guide clearance can 
be checked by one of two common 
methods. The valve stem can be meas¬ 
ured with a caliper micrometer and 
the guide measured with calibrated 
pilots supplied with valve grinding 
equipment or by tool companies. By 
subtracting the diameter of valve stem 
from the size of pilot selected to a 
snug fit in valve guide, the oil clear¬ 
ance can be computed. 

A simple method is to dial indicate 
the lateral movement representing 
valve guide clearance of the valve 
stem with valve installed in its guide 
as shown in Figure 14. The valve must 
be approximately Vi6" off its seat 
when using the dial indicator method. 

Valve guides are reamed to .3735"- 
.3745" inside diameter, after installa¬ 
tion. 

Rubber valve stem oil deflectors are 
provided on the valve guides to aid in 
preventing oil consumption between 
the valve stem and guide. 

Hydraulic Valve Tappets 

The hydraulic valve tappet consists 
of a body, plunger, plunger return 
spring, check valve assembly, push rod 
socket, and lock ring (Fig. 15). 

Figure 16 identifies various tappet 
designs and their normal operating 
range which may be used in sets in a 
particular engine. 
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FIGURE 14 — Checking Valve Guide 
to Stem Clearance 



Plunger Spring 


FIGURE 15 — Sectional View of 
Hydraulic Tappet Assembly 



.151" .180" .178" 

FIGURE 16 — Identification of Valve 
Tappets 


The tappet operates in a guide bore 
which has an oil passage drilled into 
the adjoining main oil galleries. 


When the tappet is on the heel of 
the cam lobe, the plunger return spring 
indexes an oil hole undercut in the 
plunger with the oil supply admitted 
through the tappet body. Oil under 
pressure flows into the body through 
the check valve assembly maintaining 
the tappet fully charged. This cycle of 
operation occurs when tappet leaks off 
some oil during the normal valve 
opening events. Opening movement of 
the cam lobe causes tappet body 
movement, closing the check valve and 
transmitting “zero-lash” movement of 
the push rod to open the cylinder valve. 

The valve tappets should be cleaned 
and serviced at time of engine over¬ 
haul or whenever excessive noise exists. 

When removing the tappets, they 
must be kept in an order that will in¬ 
sure replacement in their respective 
operating bores in the engine because 
they are select fitted to that bore. 
Keep each hydraulic tappet compo¬ 
nent group by itself as all detail com¬ 
ponents are select fitted to one another 
in manufacturing. Only complete tap¬ 
pet assemblies are supplied for service 
replacement. 

The hydraulic tappet assembly 
should be cleaned in a solvent to re¬ 
move all varnish or leaded deposits. 
After cleaning, the tappet must be 
“leak-down” tested to insure its “zero- 
lash” operating ability. Kerosene 
should be used for this test. 

Figure 17 illustrates Tool J-5790 
used to accurately test tappet “leak- 
down.” They may also be tested by 
filling the body with kerosene and then 
installing the plunger return spring, 
plunger assembly, and push rod sock¬ 
et. Leave out snap ring for test. Insert 
the push rod in tappet socket and check 



FIGURE 17 — Testing Valve Tappet 
“Leak-Down” with J-5790 


it for “leak-down” by pushing down¬ 
ward on rod. 

If the tappet leaks down rapidly or 
collapses immediately, it must be re¬ 
checked and/or replaced with a com¬ 
plete new tappet assembly. The nor¬ 
mal tappet will take approximately 
10-45 seconds to “leak-down” with 
kerosene with a 50 lb. load, travel of 
.125". After testing tappets, they 
should be pre-lubricated and assem¬ 
bled in the engine without an oil 
charge. They will normally charge 
themselves in 3 to 8 minutes of engine 
operation. 

Tappet Noise 

A loud clicking noise is usually the 
result of the plunger stuck down below 
its operating position or a check valve 
held open. A light clicking noise is 
usually the result of excessive “leak- 
down” caused by wear or slight leak¬ 
age at the check valve and its seat. 

An intermittent noise at tappet is the 
result of dirt or chips stopping the 
check valve or a lack of oil flow into 
the body because of dirt. A general 
tappet noise is in most cases due to a 
lack of oil volume or pressure. 

Cam Lift 

Cam lift is a function of camshaft 
lobe dimensions. 

Cam lift may be checked with the 
use of a dial indicator installed on the 
end of the push rod. 

A defective cam will result in excess 
of minus .006" from the specified di¬ 
mensions. 

NOTE: True valve lift is the result 

of the cam lobe dimension , multi¬ 
plied by the rocker arm ratio. 

To check cam lift drain coolant from 
radiator to prevent coolant loss into 
cylinder area. Remove rocker arm as¬ 
sembly. Install dial indicator in posi¬ 
tion. A piece of rubber tubing may be 
installed to secure dial indicator plun¬ 
ger to push rod. 

Rotate engine until cam lobe basic 
circle (opposite nose of cam) is under 
the valve tappet. Set dial indicator to 
zero. Rotate engine to a point where 
maximum upward movement of push 
rod occurs. 

Read the travel at dial indicator. It 
should read .254" for intake or ex¬ 
haust cam lobe. 
































6 


ENGINE - V-8 


Valve Timing 

The correct valve timing is estab¬ 
lished by the relation between the 
sprocket on the camshaft and the 
sprocket on the crankshaft. 

To obtain the correct valve timing, 
index the “O” marks on camshaft and 
crankshaft sprockets on a line drawn 
vertically through the center line of 
each shaft (Fig. 18). To check the as¬ 
sembly, rotate the crankshaft until the 
timing mark on camshaft sprocket is 
on a horizontal line at either the 3 or 
9 o’clock position. Count the number 



FIGURE 18 — Properly Installed 
Timing Assembly 

of links or pins on the timing chain 
between timing marks. There should be 
10 links and/or 20 pins between tim¬ 
ing marks. Each link contains two pins 
(Fig. 19). 

To make an external check of valve 
timing, remove the cylinder head cov¬ 
ers and spark plugs. Crank the engine 
until No. 6 cylinder piston in right bank 
is on T.D.C. on compression stroke. 
This places No. 1 cylinder piston on 
T.D.C. on the exhaust stroke valve 
overlap position. Rotate the crankshaft 
counterclockwise 90°. 

Install a dial indicator on the num¬ 
ber one intake valve rocker arm push 
rod end (Fig. 20). Crank the engine 
slowly in direction of rotation (clock¬ 
wise) until the dial indicator indicates 
push rod movement. 




FIGURE 20 — Installation of Dial 
’ Indicator for Checking Valve 
Timing or Cam Lift 

At the time the dial indicator moves, 
the ignition timing pointer on the front 
cover should align with a point ap¬ 
proximately 25/32" before T.D.C. po¬ 
sition on the vibration damper. If more 
than I/ 2 " variance in either direction is 
evident, remove the timing chain cover 
and inspect timing chain installation. 
Replace timing chain if over V 2 " chain 
deflection exists. 

TIMING CHAIN COVER 

The timing chain cover is a casting 
incorporating an oil seal at the vibra¬ 
tion damper hub. 

To remove the timing chain cover, 
first remove water pump, fuel pump 
assembly, and vibration damper. 

To prevent damage to the oil seal, 
it is important that the cover be prop- 



FIGURE 21 — Valve Timing Diagram 
— Hydraulic Actuated Valves 

erly aligned when installing the vibra¬ 
tion damper. This is accomplished by 
locating dowels in the cylinder block 
and by leaving the cover to block 
screws loose until the vibration damper 
has been partially installed. Then 
tighten the cover screws. 



FIGURE 22 — Timing Chain Cover 


Timing Chain Cover Oil Seal 

The replacement of the oil seal may 
be accomplished without the removal 
of the timing chain cover by using 
Tools J-9233 Remover and J-9163 In¬ 
staller. 

Figures 23 and 24 show the engine 
removed for illustration purposes only. 

At the time of installation apply a 
light application of sealer to the outer 
diameter of the oil seal and lubricate 
the inner diameter. 

CAMSHAFT AND BEARINGS 

The camshaft is supported by five 
steel-shelled, Babbit-lined bearings 
which have been pressed into the block 
and line reamed. The camshaft bear¬ 
ings are step bored, being larger at 
the front bearing than at the rear, to 
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FIGURE 23 — Removing Timing 
Chain Cover Oil Seal 



FIGURE 24 - Installing Oil Seal 
With J-9163 


permit easy removal and installation 
of the camshaft. All camshaft bearings 
are lubricated under pressure. 

The oil lubrication is supplied 
through connecting drilled passages 
from the central main oil gallery. 

Camshaft cam heels should not run¬ 
out over .001" on base circle when 
gauged between two adjacent cam¬ 
shaft bearings. Camshaft oil clearance 
is .001" to .003". 

Camshaft End Play 

The camshaft end thrust is con¬ 
trolled by the front surface of the cam¬ 
shaft bearing and the rear surface of 
the thrust plate, and the rear hub sur¬ 
face of the camshaft sprocket and the 
front surface of the thrust plate. 

The end play tolerance is .003" to 
.006". 

Camshaft Removal 

Remove cylinder head covers, ig¬ 
nition plug wires, rocker arm assem¬ 
blies, intake manifold, and carburetor. 


Remove tappet assembly cover. Re¬ 
move inner oil baffle cover. Remove 
push rods, keeping them in their rela¬ 
tive operational positions. Remove 
hydraulic tappets and keep in relative 
operational positions. Remove fuel 
pump, vibration damper, and timing 
chain cover. Remove water pump and 
cylinder head water distributing mani¬ 
fold. Crank engine until timing marks 
line up on a vertical line with shaft 
centers (Fig. 18). 

Remove fuel pump eccentric, crank¬ 
shaft sprocket, camshaft sprocket, and 
timing chain assembly. Timing sprock¬ 
ets can be pried off with ease. 

Remove the camshaft retainer thrust 
plate (Fig. 25). 


Tappet and Rocker Arm Connecting Oil Galleries 



FIGURE 25 — Camshaft Thrust Plate 
OIL PAN REMOVAL 

Remove the front springs, and then 
support the weight of the front of the 
car. 

Support the front of the engine 
from above in the engine compart¬ 
ment. 

Remove the engine support cushion 
at the engine. 

Remove the idler arm from the 
bracket or power steering piston rod 
from the bracket if so equipped. 

Remove sway stabilizer bar assembly. 

Remove the front suspension cross¬ 
member attaching bolts from the body 
side sills. 

Pry the crossmember down to ob¬ 
tain clearance for oil pan removal. 
Wooden spacer blocks installed be¬ 
tween the crossmember and body side 
sill will assist holding the crossmember 
down. 

Remove flywheel dust cover. 

Drain the oil and remove the oil pan. 


PISTONS 

Slipper-type, tapered skirt, cam 
ground pistons are used. They are of 
aluminum alloy, steel reinforced for 
controlled expansion. The ring belt 
area provides for three piston rings, 
two compression and one oil control 
ring above the piston pin. 

The pistons are removed from the 
top of cylinder bore after removing 
ring ridge. 

The piston ring boss is “offset” from 
the piston center line to place it near¬ 
er the thrust side of the cylinder. To 
insure proper installation of the piston 
in the bore, a notch is cast in the pis¬ 
ton top, and letters “F” cast in the pin 
boss structure at the front (Fig. 26). 


Face Toward Front of Engine 



FIGURE 26 — Correct Piston Position 


The piston to bore clearances are: 

Top Land.028"-.032" 

Skirt Top.0009"-.0025" 

Skirt Bottom .0009"-.0015" 

A high and low compression engine 
is available. 

The piston design determines the 
compression ratio. The low compres¬ 
sion piston has the piston pin located 
closer to the top of the piston. To iden¬ 
tify the low compression piston, an ex¬ 
tra depression or notch is cast in the 
top surface perimeter to the left side 
of the existing notch (Fig. 27). 

PISTON PINS 

The piston pins are a press fit into 
the connecting rod, thus requiring no 
locking device. 

The piston pin is removed with pis¬ 
ton pin remover J-6360 and an arbor 
press. The piston is placed on the re¬ 
mover support so that the pin will en¬ 
ter the support when pressed out with 
the piloted driver. 
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FIGURE 27 — Identification of Low 
Compression Piston for the 80 Series 


To install the piston pin, place the 
piston pin pilot in the support and in¬ 
sert in piston and connecting rod. This 
aligns the piston and connecting rod 
piston pin bores. Press the piston pin 
into the connecting rod and piston as¬ 
sembly until the lower pilot bottoms in 
the support. The connecting rod is au¬ 
tomatically centered on the pin (Figs. 
28 and 29). 



FIGURE 28 — Removing Piston Pin 



FIGURE 29 — Installing Piston Pin 


CAUTION: The pin must be a tight 
press fit in the connecting rod. 


The piston pin should be a palm 
press fit in piston boss at room temper¬ 
ature. With parts dry and free of oil, 
the pin must support its weight in a 
vertical position, over its entire length, 
in either of the two piston pin bosses. 

PISTON RINGS 

A three ring piston is used. The two 
compression and one oil control rings 
are located over the piston pin boss. 

Before assembling the rings to the 
piston, carbon must be cleaned from 
all ring grooves. The oil drain open¬ 
ings in the oil ring grooves and pin 
boss must be cleared. Care must be 
exercised not to remove metal from 
the grooves since that will change their 
depth, nor from the lands since that 
will change the ring groove clearance 
and destroy ring to land seating. 

Checking Ring Groove 
Clearance 

Side clearance between land and 
piston ring should be: 

No. 1 ring groove.002"-.006" 

No. 2 ring groove.002"-.006" 

No. 3 ring groove .. .0001"-.004" 




FIGURE 31 — Production Piston Ring 
Design 


Roll the ring around the groove in 
which it is to operate. It must fit freely 
at all points. 

Checking Ring Gap Clearance 

Piston ring gap or joint clearance 
is measured in the bottom of the cyl¬ 
inder near the end of the ring travel 
area. To square the ring in the bore 
for checking joint clearance, place the 
ring in the bore. Then with an inverted 
piston, push the ring down near the 
lower end of the ring travel area. 

When other than standard ring sizes 
are used, rings should be individually 
fitted to their respective bores for a 
gap clearance of: 


No. 1.010"-.020" 

No. 2.010"-.020" 

No. 3.015"-.055" 


(Gap of Rail) 

Piston Ring Installation 

Removal of glaze from the cylinder 
wall for quicker ring seating can be 
accomplished by various methods. 
Where an expanding type hone is 
used, do not use more than ten strokes 
(each stroke down and return) to re¬ 
condition a cylinder wall. 

Successful ring installation depends 
upon cleanliness in handling parts and 
while honing the cylinder walls. The 
engine bearings and lubrication sys¬ 
tem must be protected from abrasives. 

Rigid type hones are not to be used 
to remove cylinder glaze as there is 
always a slight amount of taper in 
cylinder walls after the engine has 
been in service. 

Rings must be installed on the pis¬ 
tons with a ring installing tool to pre¬ 
vent distortion and ring breakage. 

Prior to installing the piston and con¬ 
necting rod assembly into engine, the 
piston ring gaps are to be arranged 
so that the gap for the oil ring is to¬ 
ward the inside of the block. The gaps 
on the compression rings are 120° 
apart. Do not locate a ring gap over 
the piston pin boss. 

Service Piston Ring Sets 

For service ring replacement, fol¬ 
low detailed instructions enclosed in 
the ring package. 

CONNECTING RODS 

Connecting rods are the ‘T beam 
drop forged steel type. The connect- 
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ing rods are stamped with the cylin¬ 
der numbers in which they are assem¬ 
bled. The numbers are opposite the 
squirt holes and toward the outside of 
the banks in which they are located. 

The squirt holes from connecting 
rods in one bank lubricate the cylin¬ 
ders in the opposite bank. 

The connecting rod squirt holes are 
located in the parting surface of the 
bearing cap (Fig. 32). 



FIGURE 32 — Connecting Rod Squirt 
Hole Location 

Assemble connecting rod to piston 
with notch in piston to front of en¬ 
gine. Cylinder numbers should be to¬ 
ward the outside of bank in which they 
are installed. 



FIGURE 33 — Connecting Rod 
Identification Mark 


The cylinders are numbered from 
front to rear 1, 3, 5, 7 in the left bank 
2, 4, 6, 8 in the right bank. 

Two connecting rods are mounted 
side by side on each crankpin. The 
side clearance is .004" to .012". 

Connecting Rod Alignment 

Whenever new rings are installed 
or new piston pins are replaced, it is 
necessary to align the connecting rods 
and pistons as assemblies to insure 
true operation in the cylinder bore. 

Misaligned rods will cause uneven 
piston and ring wear which will result 



FIGURE 34 — Checking Connecting 
Rod Side Clearance 

in oil consumption. The connecting rod 
should be inspected for a twisted or 
bent condition as shown in Figures 35 
and 36. 



FIGURE 35 — Checking Connecting 
Rod Alignment for Twist 

Connecting Rod Bearings 

The connecting rod bearings are the 
steel-backed, sintered copper lead al¬ 
loy precision type. They are installed 
as pairs in the connecting rod and cap. 

CAUTION: Never file a connecting 
rod or cap to adjust bearing clear¬ 
ance. 

To determine the amount of bearing 
clearance, use a piece of Plastigage 



FIGURE 36 — Checking Connecting 
Rod Alignment for Bend 

in the bearing cap. Then tighten the 
cap to torque specifications to com¬ 
press the gauge. Remove the bearing 
cap and calibrate the width of the 
Plastiqaqe with the scale furnished 
(Fig. 37). 



FIGURE 37 — Checking Bearing Clear¬ 
ance with Plastigage 

If the bearing clearance is excessive, 
the correct undersize bearing insert 
(pair) should be installed in the con¬ 
necting rod. 

The correct connecting rod bearing 
clearance is .0007" to .0028". 

The crankpin diameter is 2.2483" to 
2.2490". 

It is important that the connecting 
rod bearing cap bolt nuts be drawn 
up 46 to 50 Foot Pounds torque. 

Connecting rod bearings are serv¬ 
iced in .001 "-.002" and .010" under¬ 
size. 

CRANKSHAFT 

The crankshaft is a drop forged steel 
shaft, counterweighted and balanced 
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independently. There are five main 
bearings and four crankpins. It is pro¬ 
vided with an oil slinger at rear jour¬ 
nal inboard of the rear oil seal: 

The component parts of the crank¬ 
shaft assembly are individually bal¬ 
anced, and then the complete assembly 
is balanced as a unit. Replacement of 
crankshaft, flywheel, or vibration 
damper can be accomplished without 
rebalancing the complete assembly. 

Main Bearing Journals 

Main bearing journals can be meas¬ 
ured without removing the crankshaft 
from the engine block. Various gauges 
are available for this purpose. Always 
check both ends of the journal to note 
the taper. Then rotate the shaft 90° 
and measure for out of round. 

The main bearing diameter is 
2.4988" to 2.4995" and should not 
taper or be out of round more than 
. 002 ". 

Crankshaft Main Bearings 

Main bearings are of the precision 
type having a steel back with a sintered 
copper lead alloy. The bearings are 
not adjustable. Bearing caps should 
never be filed to adjust clearance. 

Service bearings are supplied in 
.001", .002", and .010" undersize. 

When either half of a bearing re¬ 
quires replacement, a complete set 
should be installed. To replace the up¬ 
per half of a bearing, remove the 
bearing cap of the bearing to be re¬ 
placed. Then loosen all of the other 
bearing caps and insert a small pin 
about Vi" long in the crankshaft oil 
hole. The head of this pin should be 
large enough so that it will not fall 
into the oil hole, yet thinner than the 
thickness of the bearing. 

With the pin in place, rotate the 
shaft so that the upper half of the 
bearing will rotate in the direction of 
the locating tongue on the bearing. 

Crankshaft Main Bearing 
Clearance 

The standard clearance of .0006" to 
.003" can be accurately checked by 
the use of Plastigage. 

NOTE: When checking bearing 
clearance , with the engine in such 
a position that the bearing caps 
support the weight of the crank¬ 
shaft and flywheel , keep all the 
main bearings tight except the one 


being checked. Support the weight 
of the crankshaft with a jack. 

Remove the bearing cap and wipe 
the oil from the bearing insert. 

Place a piece of Plastigage across 
the full width of the bearing insert. 

Install the bearing cap and tighten 
80 to 85 Foot Pounds torque (Rear 
main 50 to 55 Ft. Lbs.). Then remove the 
bearing cap and with the graduated 
scale, which is printed on the Plasti¬ 
gage envelope, measure the width of 
the flattened Plastigage at its widest 
point. The number within the gradua¬ 
tion indicates the clearance in thou¬ 
sandths of an inch (Fig. 38). Install the 
proper size bearing liners (inserts) to 
bring the clearance to standard. 



FIGURE 38 — Checking Main Bearing 
Clearance with Plastigage 


Crankshaft End Play 

The crankshaft end thrust of .003" 
to .007" is taken at the front or No. 1 
bearing insert which is flanged for this 
purpose. 

To check this clearance, attach a 
dial indicator to the crankcase and pry 
the shaft fore and aft with a screw 
driver (Fig. 39). 



FIGURE 39 — Checking Crankshaft 
End Thrust 


REAR MAIN BEARING 
OIL SEALS 

The rear main bearing oil seal is 
composed of two hemp packings, one 
in the block and the other in the main 
bearing cap (Fig. 40). 



FIGURE 40 — Main Bearing 
Arrangement 


The hemp packing is driven into 
place with Tool J-3048 (Fig. 41). 



FIGURE 41 — Installing Hemp Pack¬ 
ing Oil Seal in Rear Main Bearing Cap 


Excess packing is cut off flush at the 
cap and cylinder block while tool is in 
place. When installing the upper seal 
into the cylinder block, the crankshaft 
must be removed. 

The main bearing cap incorporates 
two side seals which prevent leakage 
of engine oil between the bearing cap 
and the cylinder block. 

These seals must be replaced when¬ 
ever the bearing cap is removed. 

The side seals should be dipped in 
kerosene and immediately installed as 
they are made of materials which ex¬ 
pand when exposed to engine oil. 
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NOTE: The side seals are supplied 
in the correct length and should 
not be altered in any way. 

VIBRATION DAMPER 

The vibration damper is balanced 
independently and then rebalanced as 
part of the complete crankshaft as¬ 
sembly. 

Service replacement dampers may 
be installed without attempt to dupli¬ 
cate balance holes present in original 
damper. 

Figure 42 illustrates vibration damp¬ 
er removal with Tool J-8443-01 



FIGURE 42 — Removing Vibration 
Damper Assembly with Tool 
J-8443-01 

The vibration damper is not repair¬ 
able in the field. It is only serviced as 
a complete assembly. 

Tighten the vibration damper 70 to 
80 Foot Pounds torque. 

A loose vibration damper or dam¬ 
age to the damper cushions may be 
misdiagnosed as engine bearings. 


T.D.C. 5° 10° B.T.D.C. 



FIGURE 43 — Vibration Damper 
Assembly 


FLYWHEEL AND STARTER 
RING GEAR ASSEMBLY 

With the exception of the ring gear 
used with the automatic transmission, 
which is welded to and balanced as 
part of the converter drive plate, the 
starter ring gear can be replaced by 
placing the flywheel in an arbor press 


with steel blocks equally spaced around 
the gear and pressing the flywheel 
through, or the ring gear can be brok¬ 
en with a chisel. 

To install the new starter ring gear, 
first heat it to expand the inside diame¬ 
ter so that it can be pressed over the 
flywheel. 

On standard and overdrive trans¬ 
mission equipped cars, the flywheel is 
balanced as an individual component 
and also as part of the crankshaft 
assembly. 

Service replacement flywheels may 
be installed without attempt to dupli¬ 
cate balance holes present in original 
assembly. 

LUBRICATION SYSTEM 

The lubrication system is the full 
pressure type. 

Pressure is supplied by a gear type, 
positive pressure pump mounted on the 
rear main bearing cap. 

Oil Pump 

The oil pump is driven by the dis¬ 
tributor drive shaft. 

Oil pump removal or replacement 
will not affect distributor timing as the 
distributor drive gear remains in mesh 
with the camshaft gear. 

Upon disassembly of the oil pump, 
locate a straight edge across the pump 
body and gears in their operational 
cavity and check the gear to cover 
clearance which should not exceed 
.004". 

A clearance of .008 maximum should 
exist between the gears and the walls 
of the gear cavity opposite point of 
gear mesh. 

NOTE: The pump cover should be 

installed with pump out of engine 

and pump checked for freedom of 

operation before installation. 

Oil Pressure Relief Valve 

The oil pressure relief valve is not 
adjustable. A setting of 55 to 60 
pounds pressure is built into the ten¬ 
sion of the spring. 

On the released position, the valve 
permits oil to by-pass through ports 
and a passage in the pump cover to 
the inlet side of the pump. 

Lubrication Circuit 

Oil drawn through the inlet screen 
and tube assembly is displaced into 



Plunger - 


Relief Valve 
Spring- 


— Drive 
Gear 

-Driven 

Gear 

- Cover to 
Body 
Gasket 


-Cover 

Inlet Tube and Screen Assembly 



FIGURE 44 — Oil Pump Assembly 

the pressure discharge side of pump 
to a port indexing with a vertical oil 
gallery up into the cylinder block 
where it indexes with a horizontal 
passage leading to the lower oil filter 
mounting adapter (Figs. 45 and 46). 

Oil is returned from the oil filter to 
the main central longitudinal oil gal¬ 
lery. All camshaft and main crankshaft 
bearings are lubricated from the cen¬ 
ter longitudinal oil gallery. Holes drilled 
in the crankshaft throws direct lubrica¬ 
tion to the connecting rod bearings. 
Low speed cylinder wall lubrication is 
obtained through small holes or chan¬ 
nels in the parting surface of the con¬ 
necting rod and bearing caps. 

Throw-off oil from the connecting 
rods lubricates camshaft lobes and 
cylinder walls at higher speeds. 

Passages at the front of the engine 
(Fig. 45) and in the camshaft thrust 
plate (Fig. 25) connect the main center 
oil gallery with the two (left and right) 
oil galleries to the hydraulic valve 
tappets. 

At the rear section of each tappet 
oiJ gallery (Fig. 45), a passage connects 
upwards to the rear rocker arm shaft 
support retaining bolt hole. These bolts 
are drilled to permit oil flow to the 
rocker arm shafts, rocker arms, push 
rods, valve stems, and valve guides. 

Two drain holes in the lower corners 
of the cylinder head casting return the 
oil to the oil pan. 
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Oil Supply From Tappet Oil Gallery Passing Through Rocker 
Arm Shaft, Arms, Push Rods, Valve Stems, and Guides 


Center Horizontal Oil Gallery 


Left and Right Tappet Supply Galleries Connected to Center 
Gallery by Passages in Camshaft Thrust Plate 



Center Horizontal 
Oil Gallery 
(Rear End 


Main Bearing Oil Supply From Horizontal Center Oil Gallery to 
Camshaft Bearings; then Through Drilled Galleries to Main 
Bearings and Crankshaft 


Oil Pump Mounting on Rear Main Bearing Cap 


Oil Pressure Supply From Oil Pump 
to Center Horizontal Oil 


Galleries and Ports 
for Full Flow Oil Filter 


Left and Right Tappet Supply Galleries (Rear End Plugged) 


FIGURE 45 — Cylinder Block Oil Passages FIGURE 46 — Cylinder Block Oil Passages 


OIL FILTER 

A full flow oil filter mounted on the 
lower rear left hand side of the engine 
is accessible from below the car. 

A by-pass valve incorporated in the 
filter adapter provides a safety factor 
in the event the filter becomes inopera¬ 
tive as a result of dirt or sludge accu¬ 
mulation. 



FIGURE 47 - Full Flow Oil Filter 
Adapter 


Oil Filter Removal Tool J-9614 may 
be used to facilitate removal at recom¬ 
mended 1,000 mile initial change and 
4,000 mile intervals thereafter (Fig. 48). 

Apply a thin film of oil to the new 
filter gasket before installing. Install 
filter until gasket contacts the seat of 


J-9614 



FIGURE 48 — Removing Oil Filter 


the adapter; then tighten additional 
securely by hand only. 

Operate engine at fast idle and 
check for leaks. 

One additional quart of oil is re¬ 
quired when a filter unit is replaced. 


POSITIVE CRANKCASE 
VENTILATION 

Positive crankcase ventilation is ac¬ 
complished by utilizing the vacuum 
created in the intake manifold to draw 
clean air through the crankcase and 
valve chamber. 

The engine breather tube normally 
at the rear of the engine is replaced 
by a vacuum line to the carburetor 
base insulator. 



FIGURE 49 — Positive Crankcase 
Ventilation Components 


A valve in the vacuum line varies 
the air flow through the crankcase to 
meet changing conditions at all engine 
speeds and loads. 

This system will operate effectively 
as long as all component parts are 
clean and free from sludge and carbon. 

The valve, connecting pipes, and 
hoses must be inspected at intervals 
not exceeding 8,000 miles. It may be 
necessary to inspect and clean the sys- 
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tern more frequently under adverse 
weather conditions. 

To check operation of the system the 
hose connecting the valve and tappet 
cover should be disconnected. With 
engine running a vacuum should be 
felt at the end of the valve. If no vac¬ 
uum is present the valve should be re¬ 
moved and cause of plugging deter¬ 
mined. 

The inner chamber of the valve 
should be checked to see that it can 
be moved freely. This can be accom¬ 
plished by inserting a small drill into 
the valve body and observing whether 
or not the plunger can be readily 
moved. A VW' drill may be inserted into 
the plunger orifice which will dislodge 
any deposit in the orifice (Fig. 50). 
NOTE: The arrow on the valve 
body must point toward the vac¬ 
uum line leading to the intake 
manifold. 



FIGURE 50 — Cleaning Plunger 
Orifice 


Excessive smoke or vapors from oil 
filler cap is an indication of an inop¬ 
erative valve or plugged ventilation 
system. 


TORQUE SPECIFICATIONS 

* Recommended Torque 
in Foot Pounds 

Camshaft Front Bearing Screw. .18-21 

Camshaft Sprocket Screw.50-55 

Camshaft Thrust Plate Screw. . .21-25 
Carburetor Hold Down Nuts...12-15 
Connecting Rod Bolt Nut 46-50 Oiled 
Crankshaft Main Bearing 

Cap Screw — Except Rear. . . .80-85 


Crankshaft Main Bearing Cap 


Screw — Rear Only.50-55 

Cylinder Head Cover Nut.3-5 

Cylinder Head Cap Screw.58-62 

Distributor Bracket Retaining 

Screw.10-15 

Exhaust Manifold Bolts.20-25 

Flywheel to 

Crankshaft Screw.100-110 

Fuel Pump Screw.15-20 



FIGURE 51 — Engine Rear Sectional View 



□ ENGINE OIL 

□ COOLANT LIQUID 
■I EXHAUST GASES 



I I ENGINE OIL 
I I COOLANT LIQUID 

I I FUEL AIR MIXTURE 

■I EXHAUST GASES 


FIGURE 52 — Engine Front Sectional View 


FIGURE 53 — Engine Side Sectional View 
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Engine Rear Support Cushion 

to Case Cap Screws.25-30 

Oil Pump Attaching Screw.28-32 

Oil Pan Screw.8-11 

Front Support Cushion to 

Block Screw.30-35 

Intake Manifold Screw.20-25 

Spark Plug.25-30 

Thermostat Housing Manifold 

Screw.20-25 

Thermostat Housing Screw.10-15 

Timing Case Cover Screw.18-22 

Vibration Damper Retaining 

Screw.70-80 

Water Pump to Timing Case 

Cover.8-12 

Tappet Chamber Cover Nuts. . .30-40 


(Inch Pounds) 

*A// torque values are given in foot 
pounds and all parts are assumed 
to be dry unless otherwise specified. 


ENGINE SPECIFICATIONS 

Type.90° V-8 O.H.V. 

Bore.4" 

Stroke.314" 

Displacement.327 Cu. In. 

Compression Ratio 

Standard.8.7:1 

Optional.9.7:1 

Carburetor 

Standard.Holley Two-Barrel 

Optional.Holley Four-Barrel 

Brake Horsepower 

Standard. 250 @ 4700 R.P.M. 

Optional. 270 @ 4700 R.P.M. 

Torque 

Standard 340 Lbs. Ft. @ 2600 R.P.M. 
Optional 360 Lbs. Ft. @ 2600 R.P.M. 

Taxable Horsepower.51.2 

Fuel 

Standard.Regular 

Optional.Premium 


VALVES 

Intake Cam Lobe Lift.254" 

Intake Valve Stem 

Standard Diameter .. .3715"-.3725" 

Intake Valve Face Angle.29° 

Intake Valve Seat Angle.30° 

Intake Valve Seat Width. ..078"-.093" 
Intake Valve Spring Tension 


Valve Closed . .85-91 Lbs. at 1 13 /i 6 " 
Valve Open . . 150-160 Lbs. at 1 7i6" 
Intake Valve Stem to 

Guide Clearance.001 "-.003" 

Intake Guide I.D.3735"-.3745" 

Exhaust Cam Lobe Lift.254" 

Exhaust Valve Stem 
Standard Diameter...3715"-.3725" 


Exhaust Valve Face Angle.44° 

Exhaust Valve Seat Angle.45° 

Exhaust Valve Seat Width .093"-. 104" 
Exhaust Valve Spring Tension 

Valve Closed . .85-91 Lbs. at l 13 /i6" 
Valve Open. .150-160 Lbs. at 1 7 /i 6 " 
Exhaust Valve Stem to 

Guide Clearance.001 "-.003" 

Exhaust Guide I.D.3735"-.3745" 

Valve Timing 
Intake 

Opens. . . .12° 30' B.T.D.C.) 244° 
Closes 51 ° 30' A.B.D.C.) Duration 

PISTONS AND RINGS 

Piston to Bore Clearance 

Top Land.028"-.032" 

Skirt Top.0009"-.0025" 

Skirt Bottom.0009"-.0015" 

Piston Ring Gap Clearance 

Top.010"-.020" 

Center.010"-.020" 

Bottom (Steel Rail).01 5"-.055" 

Piston Ring Side Clearance 

Top.002"-.006" 

Center.002"-.006" 

Bottom.0001 "-.004" 

Piston Pin to 

Connecting Rod.Press Fit 

Piston Pin to Piston.. Palm Press Fit in 
Piston at Room Temperature 

CRANKSHAFT AND BEARINGS 

Main Bearing 

Diameter.2.4988"-2.4995" 

Main Bearing 

Clearance.0006"-.003" 

Main Bearing Cap Torque 

(Except Rear).80-85 Ft. Lbs. 

Main Bearing Cap Torque 

(Rear Only).50-55 Ft. Lbs. 

Crankshaft End Play.003"-.007" 

Crankshaft End Thrust.. . . Front Main 

Bearing 

Connecting Rod Bearing 

Diameter.2.2483"-2.2490" 

Connecting Rod Bearing 

Clearance.0007"-.0028" 

Connecting Rod Cap 

Torque.46-50 Ft. Lbs. (Oiled) 

Connecting Rod Side 

Clearance.004"-.012" 

CAMSHAFT 

Camshaft End Play.003"-.006" 

Camshaft Bearing 

Clearance.001 "-.003" 

OIL SYSTEM 

Oil Pump Type.Gear 


Normal 

Oil Pressure.... 10 Lbs. Min. at 600 

R.P.M. 

Oil Pressure Release.55-60 Lbs. 

Engine Oil Refill Capacity.4 Qts. 

(Add One Quart With Filter Change) 

DIAGNOSIS GUIDE 

CONDITIONS AND 
CORRECTIONS 

Cannot Crank Engine 

Electrical System 

Trace Circuits for Starting and/or 
Replace Faulty Electrical Units. 

Coolant Leak Into Cylinders 

Remove Spark Plugs to Check for 
Coolant in Cylinders. Crank with 
Plugs Removed. Cylinder Heads 
Must be Removed to Check Gaskets, 
Block, and Head for the Source of 
Coolant Leak. If Permanent Anti- 
Freeze Entered Engine, Complete 
Disassembly will have to be Accom¬ 
plished. 

Mechanical Seizure 
Recondition. 

Engine Will Crank Normally but 
Will Not Start 

Ignition System 

Check Spark Plug and Secondary 
Circuit Energy Available at Spark 
Plug. 

Fuel System 

Check Carburetor for Fuel Supply 
and Air Horn for Choke Condition. 
If Fuel is Present, Clean out Fuel 
and Substitute a Known to be Good 
Supply of Fuel. Water may Have 
Entered the System. 

Ignition or Valve Timing 

Check Ignition and Valve Timing. 
Exhaust System 

Check Exhaust System for Severe 
Restriction. 

Engine Starts and Runs for 
Short Periods Only 

Fuel System 

Check Fuel Pump and Fuel Lines 
from Fuel Tank for Intermittent or 
Constant Restricting Material or De¬ 
fect. 
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Ignition System 

Check for Leaky Condenser and Coil 
Secondary. Check for Faulty Dis¬ 
tributor Contacts, Bad Ballast Resis¬ 
tor, Ignition Switch, and all Con¬ 
necting Wires Including Battery 
Connections. 

Fuel Induction System 

Check Air Leaks which may be too 
Severe after Choke Enrichment is 
Reduced. 

Exhaust System 

Check Exhaust System for Restric¬ 
tions. 

Engine Runs but Mis-fires at 
Low Speed Only 

Fuel System 

Check for Dirty Passages and Jets 
in the Idle Speed Circuit. 

Ignition System 

Check Spark Plug Heat Range and 
Gap. 

Fuel Induction System 

Check for Intake Manifold Air Leaks. 
Check for Air Leaks from Units Con¬ 
nected to Intake Manifold, such as 
Fuel Pump, Power Brakes, Automat¬ 
ic Transmission Solenoid, Wind¬ 
shield Wipers, etc. 

Exhaust System 

Exhaust System Hot Spot Areas in 
Cylinder Head for Leakage of Ex¬ 
haust Gas into Intake Chambers. 
Stuck Exhaust Heat Control Valve. 

Valves 

Check for Poor Intake Valve Seats. 

Engine Runs but Misses at 
All Speeds 

Fuel System 

Dirt in Carburetor and/or Water in 
the Fuel System. 

Ignition System 

Spark Plugs, Wiring, Capacitor, 
Coil, and Ignition System Wiring. 
Ignition Switch or Ballast Resistor. 
Battery Connections. 

Valves 

Poor Valve Seating — Sticking Valves 
Cooling System 

Coolant Leak into Intake Sections or 
Cylinders. 


Camshaft 

Worn Lobes on Camshaft. 

Engine Rough Running at 
Low Speeds 

Ignition System 

Spark Plug Gap and Heat Range. 
Secondary System Wiring. Distribu¬ 
tor Points or Capacitor. 

Fuel System 

Idle Circuits Dirty. Choke Hanging. 
Air Leak below Carburetor. Idle 
Mixture Adjustment. 

Fuel Induction System 
Air Leaks into Induction System. 
Cooling System 

Coolant System Leaks into Intake 
Valve Port or Cylinder. 

Valves 

Poor Valve Seats. 

Exhaust System 

Exhaust Leaks into Intake Passages. 
Exhaust Back Pressure. 

Engine Power Not Up to 
Normal 

Valves 

Valves Not Seating Properly. Not 
Timed Properly. 

Rings 

Rings Worn, Broken, not Sealing. 
Oil Viscosity. 

Fuel System 

Fuel Washing Cylinder Walls. Air 
Cleaner Restricted. Power Mixture 
not Proper. 

Ignition System 

Coil Capacity, Polarity, and Distrib¬ 
utor Contact Spacing. Ignition Tim¬ 
ing. 

Exhaust System 

Restriction Causing Back Pressure. 
Cooling System 

Thermostat not Permitting Proper 
Operating Temperature. 

Cranking Resistance or Engine Friction 

Bearing and Piston Ring and Piston 
Fit for Oil Clearance. 

Rolling Resistance of Car 

Brakes Dragging. Soft Tires. Wheel 


Alignment. Wheel Bearings. Clutch 
or Transmission Slippage. 

Engine Rough Running at 
Higher Speeds 

Ignition System 

Spark Plug Gap and Heat Range. 
Ignition Timing. Distributor Centrif¬ 
ugal and Vacuum Advance Units. 
Coil Polarity. 

Fuel System 

Improper Fuel Mixtures. Clean Car¬ 
buretor and Adjust. Clean Air Clean¬ 
er. Distributor Condition. 

Fuel Induction System 

Severe Air Leaks into Intake System. 
Valves and Camshaft 

Sticky Valves. Incorrect Valve Lift. 
Crankshaft and Components 

Unbalance in Crankshaft. Too Great 
a Variance in Piston or Connecting 
Rod Weights. 

Car Will Not Respond to Fast 
Positive Opening of Throttle 

Fuel System 

Carburetor Accelerating Circuits. 
Improper Fuel. Throttle Linkage. 

Fuel Induction System 

Restrictions and Dirty Air Cleaner. 
Ignition System 

Coil Capacity and Polarity. Spark 
Plug Condition, Gap, and Heat 
Range. Ignition Timing. Distributor 
Condition. 

Exhaust System 

Back Pressures and Leakage into the 
Intake System. Stuck Heat Control 
Valve. 

Transmission Slippage 

See Transmission Section for Causes 
of Slippage, etc. 

Clutch Slippage 

Pressure Plate Springs Weak. Driven 
Clutch Plate Worn. 

Poor Fuel Economy 

Fuel System 

High Fuel Pressure. Carburetor Cali¬ 
bration. Choke Hanging. Accelera¬ 
tor Pump Discharge Ball or Needle 
Not Seating. 
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Leaks at Fuel Line Connection 
Repair or Replace as Needed. 

Thermostat (Engine Operating 
Temperatures Below Normal) 

Check Thermostat. 

Clean or Replace. 

Ignition System 

Spark Plug Condition, Gap, and 
Heat Range. Secondary Capacity 
and Polarity. Distributor Advance 
Mechanism. Ignition Timing. 


Valves 

Valve Seating. Valve Timing. 

Fuel Induction System 
Dirty Air Cleaner. 

Exhaust System 

Restrictions in Exhaust System. 
Engine Friction 

Pistons, Rings, Bearings Fitted too 
Tightly. 


Oil Viscosity 

Oil too Heavy or too Light for Ex¬ 
isting Temperature. 

Rolling Resistance of Car 

Brakes Dragging. Tires too Soft. 
Wheels Out of Alignment. Wheel 
Bearings too Tight. 

Slippage in Power Line 

Clutch and/or Transmission. 



J-5959-4 






s n i 

J-5790 


J-3048 Rear Main Bearing Seal Installing Tool 
J-9163 Timing Chain Cover Oil Seal Installer 
J-9233 Timing Chain Oil Seal Remover 
J-9614 Oil Filter Removing Tool 
J-6360 Piston Pin Removing and Installing Tool 

J-5790 Hydraulic 

FIGURE 54 - 


J-8443 Vibration Damper Removing Tool 
J-8520 Dial Indicator Set (0-1 "-.001" Graduation) 
J-5959-4 Dial Indicator Clamp and Rod 
J-l429-01 Valve Guide Installing Tool 
J-8056 Valve and Clutch Spring Tester 
/e Lifter Tester Tool 

V-8 Engine Tools 
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WATER PUMP 

The water pumps are of the centrif¬ 
ugal type utilizing a non-adjustable 
packless type of seal and are serviced 
only as a complete assembly. 

A plastic impeller is used to reduce 
rust and corrosion and insure efficient 
vibration free pump operation. Before 
installing new pump, remove deposits 
and other foreign material from impel¬ 
ler cavity. After a new pump has been 
installed, rotate the shaft by hand to 
be sure it rotates freely. 

10 Series 

The pump assembly is mounted on 
the upper front of the cylinder block 
and discharges coolant directly into 
the cylinder block (Fig. 1). 



FIGURE 1—10 Series Aluminum 
Block Water Pump Assembly 
Shown 


80 Series 

The impeller housing is cast inte¬ 
grally with the water distribution mani¬ 
fold and the engine front cover (Fig. 2). 

A separate cylinder head water out¬ 
let manifold which houses the thermo¬ 
stat is mounted to the impeller hous¬ 
ing at the by-pass port and sealed by 
means of a rubber “O” ring seal 
(Fig. 3). 

The water pump discharges coolant 
into the distribution manifold where 
dual outlets supply a balanced flow of 



FIGURE 2 — Cross Sectional View of 
Water Pump — 80 Series 


Thermostat Housing 




FIGURE 3 — Water Pump and Mani¬ 
fold Assemblies — 80 Series 

coolant into both cylinder banks. The 
coolant flows through the block and 
back through the cylinder head to the 
radiator inlet. 


RADIATOR 

The radiator is a conventional ver¬ 
tical flow type with the expansion tank 
located on top of the tube section. Al¬ 
though the capacities remain essen¬ 
tially the same, radiators with increased 
fin area are used on models equipped 
with air conditioning. 

Water or anti-freeze solution should, 


whenever possible, be added to the 
radiator only when the system is cool. 
Coolant level should be maintained at 
approximately 1 " below the filler neck. 
This precaution will prevent constant 
loss of coolant due to expansion when 
heated. 

The Weather-Eye valve should be 
fully open when refilling or flushing 
the system. The engine must be idling 
during the refilling operation to pre¬ 
vent trapped air interfering with the 
circulation or Weather-Eye operation. 

A drain cock is provided on the 
lower tank of the radiator. On the 80 
Series a drain plug is also located ap¬ 
proximately in the center of the side 
of each cylinder bank. 

On the 10 Series a drain plug is lo¬ 
cated on the left hand side of the cyl¬ 
inder block. 

The radiator on the 80 Series, when 
equipped with Automatic Transmission, 
incorporates a transmission oil cooler 
in the lower tank. 

To test the radiator and cooling sys¬ 
tem for leaks, use a reliable tester, 
such as illustrated in Figure 4, attached 
to the radiator filler neck. Apply ap¬ 
proximately 14 pounds pressure to the 
system, observe the gauge. If pressure 
drops rapidly, visually inspect all ex¬ 
ternal parts for leaks. If no external 
leaks appear and pressure continues 
to drop, inspect the engine oil to de¬ 
termine whether or not coolant is leak¬ 
ing into the crankcase due to a cracked 
cylinder block or leaking head gasket. 

To check for compression or com¬ 
bustion leakage into the cooling sys¬ 
tem, run the engine until it reaches 
normal operating temperature. With 
the engine running and tester installed, 
pump up the system to approximately 
14 pounds per square inch. 

CAUTION: Never allow the pres¬ 
sure to build up to more than 15 
pounds per square inch. 

Any fluctuation of the tester dial 
needle indicates a combustion leak. 
To locate the leaking cylinder, discon¬ 
nect the spark plug wires one at a time 
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Pressure Test 

and observe the tester dial. When the 
plug wire is removed from the leaking 
cylinder, the indicator will stop fluctu¬ 
ating. If more than one cylinder leaks, 
removing the spark plug wire from an 
offending cylinder will cause the fluc¬ 
tuations to become less frequent. If 
torquing the cylinder head to specifi¬ 
cations does not stop the leakage, the 
cylinder head gasket must be replaced. 

Radiator Filler Cap 

The radiator cap is an atmospheric 
vented cap. The atmospheric vent valve 
closes only if there is a coolant vapor 
flow through the vent valve of .4 to .7 
cubic feet per minute. When the vent 
valve closes, the system will become 
pressurized to 13 pounds per square 
inch. Pressurizing the cooling system 
increases the boiling point of the cool¬ 
ant approximately 3° F. for every 
pound of pressure. 



FIGURE 5 — Sectional View of 
Radiator Filler Cap 


To test the radiator filler cap (Fig. 
6), first wet the cap rubber gasket to 
insure an airtight seal; then attach the 
cap to the tester. Since the radiator 
cap is vented to atmosphere until the 
coolant vapor flow through the vent 
valve exceeds .4 to .7 cubic feet per 
minute, it will require several violent 
pump strokes to seat the valve when 
the cap is in the upright position. The 
cap should be capable of retaining 
pressure within a range of 1 2 to 15 
pounds per square inch. 



FIGURE 6 — Radiator Pressure Cap 
Test 


THERMOSTAT 

A 195° F. thermostat is located in 
the cylinder head water outlet housing 
to insure proper engine operating tem¬ 
peratures for maximum economy and 
engine life. Always use a thermostat 
as an engine may be overcooled as 
well as overheated. 

NOTE: The thermostat should be 
checked whenever the cooling sys¬ 
tem is serviced and particularly at 
the time of installation of anti¬ 
freeze solution. 

To test the thermostat for proper op¬ 
erating temperature, submerge the unit 
in a container of water as shown in 
Figure 7. The thermostat as well as the 
thermometer should be suspended in 
the water in such a manner so that 
they do not rest on the bottom or con¬ 
tact the sides of the container. Heat 
the water and observe the tempera¬ 
ture at which the thermostat begins to 
open. The valve must start to open 
within plus or minus 2° F. of its rating. 

WATER TEMPERATURE GAUGE 

The water temperature gauge is cali¬ 
brated to record coolant temperatures 
as illustrated in Figure 8. 

Coolant temperature readings in 
the band between the 160° F. and 
230° F. graduations are considered 
normal operating temperature. How¬ 
ever, when using a 160° F. thermo- 



FIGURE 7 — Testing Thermostat 



FIGURE 8 — Water Temperature 
Gauge 

stat as recommended with alcohol base 
anti-freeze during cold weather oper¬ 
ation, the temperature will be corre¬ 
spondingly lower. Also, under extreme 
load conditions, high ambient temper¬ 
ature, or altitude operation, water 
temperature indication may reach the 
extreme hot side of the scale. These 
are not considered abnormal readings 
providing coolant loss does not result. 
With the 13 pound pressure cap, the 
atmospheric boiling point of water is 
raised approximately 40° F. 

CAUTION: Never remove the radi¬ 
ator cap when the water tempera¬ 
ture is to the extreme hot side of 
the scale. To do so will depressurize 
the system and lower the boiling 
point of the coolant. Serious injury 
may result from the rapid escape 
of steam. 

To test the accuracy of the tempera¬ 
ture gauge on the car, it is necessary 
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to interpret the readings obtained on 
the gauge. 

On the car tests are limited to tem¬ 
peratures above thermostat opening 
temperature. Use a Fahrenheit ther¬ 
mometer in the radiator filler neck 
opening. To test the indicator through¬ 
out its entire range, the temperature 
sending unit must be removed from the 
block or use a known to be good send¬ 
ing unit placed in a pan of water with 
a thermometer. Heat the water to the 
temperature check points in Figure 8. 
A minimum of two minutes must be al¬ 
lowed at a constant temperature for 
the indicator to stabilize. For electrical 
tests, consult the Electrical Section of 
this manual. 

FAN 

1 0 Series 

Four blade fans are used. The fan 
is of two piece construction. When 
equipped with air conditioning five 
blade fans are used in conjunction 
with a shroud on the radiator. 

80 Series 

A five blade fan is used as standard 
equipment. When equipped with air 
conditioning the viscous fan drive as¬ 
sembly (Powr-Saver) is incorporated 
with the use of a seven blade fan and 
fan shroud. 

Powr-Saver Fan 
80 Series 

The automatically controlled fan 
drive assembly, used on the 80 Series, 
when equipped with air conditioning, 
consists of a drive and driven plate 
which is filled to a specified level, at 
time of manufacture, with a special flu¬ 
id (Dow Corning 200 Fluid). This fluid 
is highly resistant to change in viscosi¬ 
ty due to temperature variations. The 
drive plate is bolted to the water pump 
shaft flange and the fan blades are 
bolted to the driven plate. This unit 
requires no routine maintenance and 
disassembly should not be attempted. 

The Powr-Saver Fan operates nor¬ 
mally up to 2600 R.P.M. plus or minus 
100 R.P.M. at which time approximate¬ 
ly two horsepower resistance is ap¬ 
plied to the fan blades causing the 
fan to slip through the fluid coupling 
and retain a maximum of 2600 R.P.M. 



FIGURE 9 — Powr-Saver Fan Assem¬ 
bly and Attaching Parts —A/C 
Fan Shown 


FAN BELT 

The cooling system fan, generator, 
and water pump are driven by a "V” 
type fan belt from a pulley on the 
vibration damper. In addition such en¬ 
gine driven accessories as the power 
steering pump, air conditioning com¬ 
pressor also employ a similar “V” 
type drive belt. 

It is important that the proper ten¬ 
sion of the belt be maintained to in¬ 
sure efficient operation of the cooling 
system, electrical system and accesso¬ 
ries. Too much tension will cause ex¬ 
cessive wear on the fan, generator 
and accessory bearings. 

The fan belt can be properly adjust¬ 


ed by using a fan belt strand tension 
gauge on the longest accessible span 
of belt between two pulleys (Fig. 10). 



FIGURE 10 — Checking Belt Tension 

Move the generator on its mounting 
bracket to obtain a reading of 70 to 
80 pounds strand tension on a belt 
with previous service. At time of new 
car get ready, the belt strand tension 
should be 80 to 110 pounds. When in¬ 
stalling a new belt adjust the strand 
tension to 110 to 120 pounds. 

When using the gauge on a notched 
belt the middle finger of the gauge 
should be in the notched cavity of the 
belt. 
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BLOCK CORE PLUG REMOVAL 

10 Series Equipped with 
Aluminum Cylinder Block 

Due to the material used in the con¬ 
struction of this cylinder block and the 
location of the block core plugs in the 
coolant jacket extreme care should be 
exercised when removing these plugs. 

To remove the plug insert the tool 
only in the center portion as shown in 
Figure 13 (shaded). 

Use a good sealing material when 
installing a new block core plug. 

Retain the plug with two (2) self- 
taping screws (10-24x 1 /^"). This is ac¬ 
complished by drilling two 5/32" holes 
located on a horizontal center line of 
the plug and %" to the inside of the 
outer diameter of the plug. 

CAUTION: Use light pressure on 


Insert Removal Tool Here 



Drain Plug 


FIGURE 1 3 — Block Core Plugs — 
10 Series Aluminum Cylinder Block 

the drill. Do not continue to drill 
beyond the point where the drill 
passes through the aluminum cast¬ 
ing. 

A good sealing material should be 
applied under the heads of the screws 
before they are tightened to a point 
where they are snug. Do not use exces¬ 
sive pressure or attempt to draw the 
plug further into the bore with the self 
tapping screws. 


ANTI-FREEZE 

DOWGARD® FULL-FILL® coolant is 
installed in new cars at the factory to 
offer maximum protection for the en¬ 
tire cooling system. If coolant level is 
low, add only DOWGARD FULL-FILL 
coolant. Cooling system should be 
drained every 24 months, and fresh 
DOWGARD FULL-FILL coolant in¬ 
stalled. For maximum protection at 
that time, the cooling system should be 
checked and serviced for leaks using 
a radiator pressure-tester, drained, 
and the cylinder head bolts properly 
tightened. 

The cooling system has been factory 
treated with a special patented stop- 
leak and inhibitor. Slight discoloration 
of coolant in the engine is due to this 
protective material and should be dis¬ 
regarded. It is recommended that when 
the system is drained and flushed, 
American Motors Sealer lubricant 
should be added upon refill. 

DOWGARD FULL-FILL coolant is a 
year ’round product formulated to 
protect the engine against overheating 
during hot summer months as well as 
against freezing in winter (freeze pro¬ 
tection, —40° F.). With this coolant in 
the system, rust and corrosion will not 
form and peak engine performance is 
assured. Adding water reduces the ef¬ 
fectiveness of the original coolant. 

Continued use of DOWGARD FULL- 
FILL coolant is recommended. How¬ 
ever, if water is used as a complete 
refill, American Motors Cooling Sys¬ 
tem Inhibitor is recommended to prop¬ 
erly protect the cooling system. A mix¬ 
ture of water and permanent type 
anti-freeze (ethylene-glycol) can also 
be used as a complete refill. The anti¬ 
freeze must be approved by the man¬ 
ufacturer for use in aluminum engines. 
The water should not contain harmful 
impurities and should be replaced once 
each year, together with the inhibitor. 
At that time the system should be 
checked as outlined above. 

The 195° F. thermostat provides ef¬ 
ficient engine performance, quicker 
warm-up and better heater operation. 
The engine and cooling system are de¬ 
signed to operate with this thermostat, 
both summer and winter. With the 195° 
F. thermostat, do not use alcohol or 
methanol anti-freeze solutions. Alcohol 
or methanol must not be used in the 
aluminum block engine. 

*DOWGARD FULL-FILL: Registered 
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Trademark of Dow Chemical Co. This 
same coolant is furnished in American 
Motors cars in Canada under the des¬ 
ignation, RAMBLER-GARD. 

COOLING SYSTEM 
CAPACITIES 

The cooling system capacities, as 
listed below, include Weather Eye 
equipment. When not equipped with 
Weather Eye, the cooling system ca¬ 
pacity is approximately one quart less 


on all series. 

Series Quarts 

10 (Aluminum).IOV 2 

10 (Cast Iron).11 

80.19 

TORQUE CHART 

Foot Pounds 

Fan Blades to Hub Screw.15-20 


Fan Blades to Hub Screw— 

Powr-Saver Fan.8-10 

Thermostat Housing Manifold — 

V-8.20-25 

Thermostat Housing Screw.10-15 

Water Pump to Cylinder Block 

Screw — 10.8-12 

Water Pump to Timing Case 

Cover-V-8.8-12 


CONDITIONS 
Engine Overheats 

Fan belt slipping 

Thermostat stuck, closed or opens only 
partially 

Leaky cylinder head gasket 
Radiator cap leaks 

Water pump impeller broken or loose 
on shaft 


Radiator hose collapsing 
Clogged radiator passages 

Insufficient cooling system capacity due 
to heavy deposit of rust or scale 

Air pocket (trapped air) in system 
Excessive engine friction 
Brakes dragging 
Passenger or cargo overload 

Radiator frontal area clogged or 
covered 

Carburetor mixture too lean 
Late ignition timing 
Temperature gauge inaccurate 

Engine Runs Cool 

Thermostat stuck open 
Temperature gauge inaccurate 
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The electrical system is of the single 
wire, 12-volt type, using the welded 
unit body construction as a conductor 
to complete the circuit to battery source. 
Negative ground polarity is used. 

CAUTION: The higher voltage 
should be kept in mind when work¬ 
ing on 12-volt equipment. Burns or 
damage may result from accidental 
short circuits caused by tools used 
or loose connection made on ener¬ 
gized circuits. 

The charging circuit consists of the 
battery, the generator or alternator, 
the regulator, the charge light, the 
charging circuit wiring, and the body 
metal. 

The generator supplies the electrical 
power while the regulator has the three¬ 
fold purpose of opening and closing 
the charging circuit, preventing over¬ 
charging of the battery and damaging 
high system voltage and maintaining 
the generator output within its rated 
limits to prevent overheating of the 
generator and charging circuit. 

The alternator with the use of six 
silicon diodes in the circuit eliminates 
the use of a cutout relay and the alter¬ 


nator being self-limiting with respect to 
output current eliminates the use of a 
current relay. The voltage regulator 
performs the voltage regulation on the 
alternator system. 

The ideal charging rate is one which 
will keep the battery fully charged with 
a minimum loss of water from the bat¬ 
tery. Under normal conditions, the 
charging rate may be at or near maxi¬ 
mum immediately after starting and 
should gradually fall back to less than 
10 amperes after a few minutes of 
operation. 

BATTERIES 

The batteries are twelve volt lead 
acid units. 

CAUTION: Always connect nega¬ 
tive terminal to ground. 

The following specifications apply to 

Specifications 

Make Bat. No. 

Rambler “Powr-Guard” 2SMH-60 

Rambler “Powr-Guard” 2SM-50 


models used with and without optional 
air conditioning equipment. 

Servicing Of Battery 

OBSERVE CORRECT POLARITY ON 
ALTERNATOR EQUIPPED CARS. 

REVERSED BATTERY CONNECTIONS 
WILL damage the rectifiers. Battery 
polarity should be checked with a volt¬ 
meter before connections are made to 
be sure that the connections correspond 
to the vehicle battery ground polarity. 

IF BOOSTER BATTERIES are used for 
starting they must be connected prop¬ 
erly to prevent damage to the rectifiers. 

When a FAST CFIARGER is used to 
charge the battery the vehicle battery 
cables should be disconnected. The fast 
charger should never be used as a 
booster for starting the vehicle. 

It is very important that the battery 
be in a fully charged condition when 


Amp. Hrs. Plates Series 

60 11 10W/AC 

80 ALL 

50 9 10 WO/AC 






















































2 


ELECTRICAL 


the owner receives his car or a re¬ 
placement battery is installed. A par¬ 
tially charged battery will only result 
in its return for charging and may also 
shorten the life of the battery. 

Liquid level in the battery should be 
checked every month or 1000 miles. In 
extremely hot weather, check more fre¬ 
quently. If the liquid level is found to 
be low, water should be added to each 
cell until the liquid rises to the bottom 
of the vent well. DO NOT OVERFILL! 
Distilled water, or water passed through 
a “demineralizer,” should be used for 
this purpose in order to eliminate the 
possibility of harmful impurities being 
added to the electrolyte. 

The addition of water, particularly 
in cold weather should be made just 
before operating the car above charg¬ 
ing speed. This insures mixture of water 
with the acid. 

The external condition of the bat¬ 
tery and the battery cables should be 
checked periodically. The top of the 
battery-should be kept clean and the 
battery hold-down bolts should be kept 
properly tightened. Particular care 
should be taken to see that the tops of 
1 2-volt batteries are kept clean of acid 
film and dirt because of the high volt¬ 
age between the battery terminals. For 
best results when cleaning batteries, 
wash first with a diluted ammonia or 
soda solution to neutralize any acid 
present and then flush off with clean 
water. Care must be taken to keep vent 
plugs tight so that the neutralizing so¬ 
lution does not enter the cell. 

The hold-down bolts should be kept 
tight enough to prevent the battery 
from shaking in its holder so as not to 
damage the battery case, but they 
should not be tightened to the point 
where the battery case will be placed 
under a severe strain. 

To insure good contact, the battery 
cables should be tight on the battery 
posts. If the battery posts or cable ter¬ 
minals are corroded, the cables should 
be disconnected and the terminals and 
clamps cleaned separately with a soda 
solution and a wire brush. When the 
cables are connected to the battery 
posts, a thin coat of petroleum should 
be applied. The battery ground cable 
and engine to crossmember ground 
strap should also be checked for proper 
connection and condition. 


CAUTION: Explosive gases are 
present within the battery at all 
times. Avoid open flames near bat¬ 
teries or sparks when charging or 
jumper cables are used. 

Hydrometer Tests 

Prior to testing, visually inspect the 
battery for any damage (broken con¬ 
tainer, cover, loose post, etc.,) that 
would make the battery unserviceable. 

Hydrometer floats are calibrated to 
indicate correctly only at one fixed 
temperature, 80°F. The temperature 
correction amounts to approximately 
.004 specific gravity, referred to as 4 
“points” of “gravity” for each 10°F. 
change in temperature adding 4 
“points” for each 10° above 80°F. 
and subtracting 4 “points” for every 
10° below 80°F. Always correct the 
specific readings for temperature varia¬ 
tion. Measure the specific gravity of 
the electrolyte in each battery cell. 

If the specific gravity of all cells is 
above 1.235, but the variation between 
cells is more than 25 points (.025), it is 
an indication of an unserviceable bat¬ 
tery, and the unit should be removed 
from the car and replaced. 

If the specific gravity of a cell or 
cells is less than 1.235, recharge the 
battery at approximately 4 amperes 
until two consecutive hourly readings 
are constant. 

If, at the end of charge, the cell 
variation is more than 25 points (.025) 
replace the battery. 

When the specific gravity of all cells 
is above 1.235 and variation between 
cells is less than 25 points, the battery 
may be checked under load as follows: 

Battery Load Test 

Turn control knob of battery starter 
tester to off position. 

Turn voltmeter selector switch to 16 
volt position. 

Connect test leads as shown. 

Turn control knob clockwise until 
ammeter reading is equal to 3 times 
the ampere hour rating of the battery. 

150 Amperes for 50 Amp. Hr. Battery 
180 Amperes for 60 Amp. Hr. Battery 
Maintain load for 15 seconds, note 
voltmeter reading; then turn control 
knob back to off position. 

If voltmeter reading is 9.6 volts 
or higher, battery had good output 
capacity. If less than 9.6 volts replace 
battery. 



FIGURE 1 — Battery Load Test 


If proper equipment is not available 
for load testing, the cranking motor 
may be used as the load tester. When 
using the cranking motor for this test, 
the terminal voltage of the battery 
should be not less than 9.0 volts. If the 
terminal voltage is less than 9.0 volts, 
replace battery. If the battery yields 
9.0 volts, it is considered serviceable. 

NOTE: If system ambient tempera¬ 
ture is below 40°F., reduce specifi¬ 
cation minimum to 8.4 volts. 


TESTING CHARGING CIRCUIT 
ON THE CAR 

The following instrument checkout 
procedures and illustrations are exam¬ 
ples. There are many excellent makes 
of test equipment available. However, 
in any case follow the Test Equipment 
Manufacturer’s Operating Instructions. 

The generator and voltage regulator 
must be at operating temperature when 
the electrical checks are made. Oper¬ 
ating temperatures shall be assumed to 
exist after not less than 15 minutes of 
continuous operation with a charge 
rate of 1 to 1 0 amperes. 

Battery should be in good operating 
condition, refer to Battery Section. 

Generator Output Test 

This test is to determine if the gen¬ 
erator has sufficient output to meet the 
demands of the vehicle’s electrical sys¬ 
tem. 



FIGURE 2 — Generator Output and 
Cut-Out Relay Test Connections 
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Set polarity switch to negative. 

Set voltage switch to direct position. 

Set voltage switch to 16 volt position. 

Set field control to open position. 

Positive voltmeter lead is connected 
to generator terminal of regulator and 
the negative lead to ground. 

Disconnect the battery wire from the 
battery terminal of the regulator. 

Connect “Reg” lead of tester to the 
battery terminal of the regulator. 

Connect “Bat” lead of tester to the 
battery wire that was disconnected 
from above step. 

Connect “Grd” lead of tester to 
ground on the vehicle. 

Disconnect field wire from field ter¬ 
minal of regulator, connect one lead 
of field control to field wire and the 
other lead of field control to ground. 

Start engine and adjust speed to 
1500 R.P.M. 

Set generator field control to direct 
position. 

Reading on ammeter should be 30 
amperes. Do not exceed 30 amperes. 

Set generator field control to open 
position. 

Results and Indications 

Output increases steadily as field 
control is turned to direct position but 
stops increasing before direct position 
is reached, generator belt is loose or 
worn. 

Output is less than 30 amperes with 
the field control in the direct position. 
Check for poor brush contact, dirty 
commutator, loose or defective field or 
armature wires, or burned cut-out relay 
points. 

Cut Out Relay Test 

This test is to determine whether or 
not the cut out relay closes and opens 
properly with respect to generator 
voltage and battery current. 

The test connections remain the same 
as for the preceding generator output 
test. 

All accessories in the automobile 
must be turned off. Start the engine 
and run at approximately 800 R.P.M. 
Rotate the generator field control slow¬ 
ly to the direct position while observ¬ 
ing both voltmeter and ammeter. 

Note voltage where cut out relay 
points close, this is indicated by a slight 
drop back- of the needle, at the same 


time deflection of test ammeter needle 
will be noticed. Closing voltage should 
be 11.8-1 3.5 volts. Make this test sev¬ 
eral times. Do not exceed 16 volts. 

Results and Indications 

If the cut out relay fails to close as 
noted by high voltage and no current, 
voltage winding on relay is open, 
contacts badly burned, spring tension 
or air gap excessive. 

Closing voltage too high — spring 
tension, air gap or point gap excessive. 

Closing voltage too low — too little 
air gap, point gap or spring tension. 

Where ammeter shows no reading 
but the voltmeter indicates a reading 
above 16 volts the cut out relay is not 
closing. 

If the ammeter and voltmeter both 
show a low or no reading, polarize 
the generator and repeat the test. If 
the readings are still low, generator is 
defective. 

If output is not satisfactory from 
above tests remove the generator and 
refer to “Generator Maintenance” for 
repair or replacement. 

Voltage Regulator Test 

This test is to determine if the volt¬ 
age regulator is operating properly 
and within specifications of 13.8-14.7 
volts at 1 25° F. 



FIGURE 3 — Voltage and Current 
Regulator Test Connections 


Connect the generator field control 
leads as shown. 

Connect voltmeter leads as shown. 

Turn field control to direct position. 

Set tester control knob to the Va ohm 
position. 

With engine running at 1500 R.P.M., 
rotate generator field control counter¬ 
clockwise to open position and then 
clockwise to direct position to “cycle” 
regulator. Note voltmeter reading; 
reading should be within 13.8-14.7 
volts at 125°F. 


Results and Indications 

If voltage setting is too high — ex¬ 
cessive spring tension or armature air 
gap. 

If setting is too low — insufficient 
spring tension or armature air gap. 

Voltage setting erratic or unstable — 
burned or oxidized regulator contacts, 
improper armature air gap. 

Current Regulator Test 

This test is to determine if current 
regulator is operating properly and 
within specifications 27-31 Amperes at 
1 25° F. 

With engine operating at 1500 
R.P.M., rotate generator field control 
clockwise to direct position. 

Turn tester control knob clockwise to 
load position and adjust knob until 
voltmeter reads 12 volts. 

Ammeter should now read between 
27-31 Amperes at 125°F. 

Turn tester control knob counter¬ 
clockwise to direct position. 

Results and Indications 

Current limiter setting too high — 
excessive spring tension or armature 
air gap. 

Current limiter setting too low — in¬ 
sufficient spring tension or armature 
air gap. 

Current limiter setting erratic or un¬ 
stable — burned or oxidized regulator 
contacts, improper armature air gap. 

Charging System Circuit 
Resistance Tests 

Insulated and ground circuit resist¬ 
ance tests are made to determine the 
amount of voltage loss occurring be¬ 
tween the armature terminal of the 
generator and the insulated battery 
post, and between the generator hous¬ 
ing and the battery ground post. Volt¬ 
age loss caused by high resistance in 
these circuits will reduce the overall 
charge rate and can lead to eventual 
battery discharge. 

Insulated Circuit Resistance Test 

Connect the positive voltmeter lead 
to the “A” terminal of the generator. 

NOTE: Do not connect negative 

voltmeter lead at this time. 
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FIGURE 4 — Insulated Circuit 
Resistance Test Connections 


Disconnect the field lead from the 
generator “F” terminal. Connect the 
generator field control leads, one to 
generator “F” terminal and one to 
ground. Set tester control knob to di¬ 
rect position and generator field con¬ 
trol to direct position. 

Voltmeter selector switch on 2 volt 
scale. 

Start engine and adjust engine R.P.M. 
to 1500. 

Adjust field control until it reads 20 
amperes. 

Connect negative voltmeter lead to 
positive battery clamp. 

Voltmeter should show no more than 
1.0 volt. 

If voltmeter reading is more than 
1.0 volt check wiring and connections 
from the generator armature terminal 
to the positive battery terminal. Also 
check cut out relay points for burned 
or oxidized conditions. 

Ground Circuit Resistance Test 

Connect positive voltmeter test lead 
to negative battery post. 

Connect negative voltmeter test lead 
to generator frame. 

Connections and test procedure is 
the same as Insulated Circuit Resistance 
Check. 

A voltage reading of more than 0.1 
volt indicates excessive resistance. 

Check ground cable and connection 
to the battery. 



FIGURE 5 — Ground Circuit 
Resistance Test Connection 


Regulator Ground Circuit Test 

Set generator field control to open 
position. 

Connect one lead of generator field 
control to field wire from generator 
and the other lead to “F” terminal on 
regulator. 

Connect voltmeter leads, positive 
lead to base of regulator, negative 
lead to generator frame. 

Turn on vehicle headlights and ac¬ 
cessories. 

Turn tester control knob to direct 
position. 

Turn generator field control to direct 
position. 



FIGURE 6 — Regulator Ground Circuit 
Test Connection 

Start engine and increase engine 
R.P.M. until ammeter reads 20 or more 
amperes. 

Voltmeter should not exceed 0.1 volt 
and preferably should stay at zero. 

If loss is excessive, check regulator 
ground wire or defective or poor elec¬ 
trical connection between regulator 
base and body or between body and 
engine. 

GENERATOR 

The generator is a 12-volt, two-brush 
shunt unit. The armature is supported 
by a ball bearing in the drive end 
frame and a bronze bushing in the 
commutator end. 


The field circuit is grounded exter¬ 
nally. This is of the “A” circuit design. 

CAUTION: If the armature and 
field leads are reversed at either 
the regulator or generator , the 
voltage and current regulator con¬ 
tacts will be severely burned when 
the system is operated. 

The generator has an extended life 
lubrication feature and therefore does 
not require periodic lubrication. Upon 
overhaul, clean and repack drive end 
ball bearing with ball bearing lubri¬ 
cant. 

Commutator sleeve bearing, fill oil 
reservoir with 20W oil through the re¬ 
turn groove. Remove felt seal if nec¬ 
essary. 

Generator Specifications 

Make.Delco Remy 

Model . 1102333 

Type .Shunt 

Rotation.Clockwise at Drive End 

Brush Spring 

Tension .28 Ozs. 

Field Current 

at 12 Volts 80°F. 1.48-1.62Amperes 
Cold Output 30 Amperes at 14.0 Volts 
at 70°F. . . . 2150 R.P.M. 

Generator Maintenance 

Check brush holders to see that they 
are not deformed so as to interfere 
with holding brushes properly against 
commutator. Check brush spring ten¬ 
sion as shown in Figure 8. Spring ten¬ 
sion is 28 ounces. 

All wiring and connections should 
be checked. Rosin flux should be used 
in making soldered connections. Acid 
flux must never be used on electrical 
connections. 


Field Terminal 


Armature Terminal 


Brush Arm Pole Shoe Screw 


'Field Coil 



, Pulley and 
i^Fan 


Ball Bearing 


Grounded Brush Holder Commutator End Frame Commutator Drive End Frame 

FIGURE 7 — Generator Assembly 
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FIGURE 8 — Checking Brush Spring 
Tension 

When inspection shows commutator 
roughness, it should be turned down 
in a lathe. 

CAUTION: Do not cut beyond 

section previously turned. 

Undercut insulation between com¬ 
mutator bars V32". This undercut must 
be the full width of insulation and flat 
at the bottom. After undercutting, the 
slots must be thoroughly cleaned to 
remove dirt or copper dust. 

Sand the commutator with No. 00 
sandpaper. Never use emery cloth. 

With the generator completely dis¬ 
assembled, wash all metal parts except 
the armature and fields in cleaning 
solvent. Fields and armature must never 
be cleaned with any degreasing sol¬ 
vents since this may damage the insu¬ 
lation. 

After it has been given a thorough 
cleaning in solvent, inspect generator 
ball bearing for roughness. 

Check fit of armature shaft in bush¬ 
ing in commutator end frame. If bush¬ 
ing is excessively worn, it should be 
replaced. 

Inspect armature commutator; if 
rough, it must be turned down and 
insulation undercut. Inspect solder at 
points where armature wires fasten to 
ends of commutator riser bars to make 
sure solder is in place so as to assure 
a good connection. 

If test equipment is available, check 
the armature for shorts by placing on 
growler and with hack saw blade over 
armature core, rotate armature (Fig. 
9). If saw blade vibrates, armature or 
commutator is shorted. Check after 
cleaning between the commutator bars. 
If saw blade still vibrates, armature is 
shorted and must be replaced. 

Place one lead of a 110-volt test 
lamp on armature core and other on 
commutator. If lamp lights, armature 
windings are grounded and armature 
must be replaced (Fig. 10). 


FIGURE 9 — Testing Armature 
for Shorts 


FIGURE 10 — Testing Armature 
for Ground 

Place one lead of test lamp on field 
terminal on generator frame and the 
other lead on armature terminal (Fig. 
11). If lamp does not light, the field 
coils are open and must be replaced 
(unless a loose connection is found 
which can be soldered). 


FIGURE 1 1 - Testing Field Coils 
for Open Circuit 

Place one lead of test lamp on 
ground (touch to generator frame) and 
other lead on field terminal on gen¬ 


erator frame (be sure free end of field 
wire is not touching ground and field 
terminal insulation is not broken) (Fig. 
12). If lamp lights, the field coils are 
grounded. If ground in field coils can¬ 
not be located or repaired, coils must 
be replaced. 


FIGURE 1 2 — Testing Field Coils 
for Ground 

Place one lead of test lamp on gen¬ 
erator positive (or output) terminal on 
generator frame, and place other lead 
on ground (touch to generator frame) 
(Fig. 13). Be sure loose end of terminal 
lead is not touching ground. If lamp 
lights, positive terminal insulation 
through generator frame is broken 
down and must be replaced. 


FIGURE 1 3 — Testing Positive 
Terminal for Ground 
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Place one lead of test lamp on the 
positive or insulated brush holder and 
the other lead on ground. If lamp 
lights, the brush holder is grounded 
due to defective insulation at the frame 
(Fig. 14). 



FIGURE 14 — Testing Positive Brush 
Holder for Ground 

Check the armature winding for an 
open circuit by making a bar-to-bar 
check as shown in Figure 15. 



FIGURE 15 — Bar-to-Bar Test 
for Open Armature 

Inconsistent variation in readings in¬ 
dicates an open circuit. 

Installation Caution 

On radio equipped cars, do not 
connect radio by-pass condenser to 
generator field terminal. It must be 
connected to generator output (A) ter¬ 
minal. 


After the generator has been in¬ 
stalled on the engine, or at any time 
leads have been disconnected and then 
reconnected to the generator, a jumper 
lead must be connected MOMENTARILY 
between the BATTERY and GENERATOR 
terminals on the regulator before start¬ 
ing the engine. This allows a momen¬ 
tary surge of current from the battery 
to the generator which correctly polar¬ 
izes the generator with respect to the 
battery it is to charge. 

CURRENT AND VOLTAGE 
REGULATOR 

The current and voltage regulator 
(Fig. 16) is designed for use with a 
negative grounded battery and a shunt 
type “A” circuit generator. The regula¬ 
tor contains a cutout relay, a voltage 
regulator unit, and a current regulator 
unit. 



Current Regulator 

Voltage 
Regulator 


Field 
Terminal 

Terminal 


Cutout 


FIGURE 16 — Voltage and Current 
Regulator 


The cutout relay is designed to close 
and open the charging circuit between 
the generator and battery. When the 
generator voltage reaches the value 
for which the cutout relay is adjusted, 
the contact points close and current 
flows from the generator toward the 
battery. When generator voltage falls 
below battery voltage, the contact 
points open to prevent battery dis¬ 
charge through the generator while 
the engine is idling or stopped. 

The voltage regulator unit is to limit 
the system voltage to a safe maximum. 
Vibrating contacts of the voltage regu¬ 
lator limit voltage by intermittently 
inserting resistance in the generator 
field circuit as required. With system 
voltage properly limited, electrical ac¬ 
cessories are protected and the battery 
is not subject to excessive overcharging. 

The purpose of the current regulator 


unit is to prevent overheating of the 
generator armature by limiting gen¬ 
erator output. Vibrating contacts of 
the current regulator limit current out¬ 
put by intermittently inserting resistance 
in the generator field circuit as re¬ 
quired. 

Specifications 

Delco-Remy Model 1 119003E 


Cutout Relay 

Air Gap.020" 

Point Opening...020" 

Closing Voltage Range . . . .11.8-13.5V 

Current Regulator 

Air Gap .075" 

Current Setting Range 


.27-31 Amperes @ 125°F. 

Voltage Regulator 

Air Gap.060" 

Voltage Setting Range 

. . .13.8-14.7 Volts @ 125°F. 

Current and voltage specification 
apply only at operating temperatures. 
Operating temperature shall be as¬ 
sumed to exist after not less than 15 
minutes of continuous operation with a 
charge rate of 1 to 1 0 amperes. 

VOLTAGE REGULATOR SPECIFICATIONS 

vs 

REGULATOR AMBIENT TEMPERATURE 


REGULATOR 

AMBIENT 

TEMPERATURE 

VC 

LOW 

)LTA< 

3E 

HIGH 

i65° F 

13.1 

— 

13.9 

145° F 

13.5 

— 

14.3 

125° F 

13.8 


14.7 

105° F 

14.0 


14.9 

85° F 

14.2 


15.2 

65° F 

14.4 


15.4 

45° F 

14.5 


15.6 


NORMAL 

SPECIFICATION RANGE 


INDICATES PUBLISHED 
SPECIFICATIONS 


FIGURE 17 — Voltage Regulator 
Specifications at Various 
Ambient Temperatures 
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Regular Maintenance 

Mechanical checks and adjustments 
(air gaps, point spacing) must be made 
with battery disconnected and regula¬ 
tor preferably off the vehicle. 

CAUTION: The cutout relay con¬ 
tact points must never be closed 
by hand with the battery connected 
to the regulator. This would cause 
a high current to flow through the 
units which would seriously dam¬ 
age them. 

Electrical checks and adjustments 
may be made either on or off the ve¬ 
hicle. The regulator must always be 
operated with the type generator for 
which it was designed. 

The regulator must be mounted in 
the operating position when electrical 
settings are checked and adjusted, and 
it must be at operating temperature. 

After regulator removal for any 
tests or adjustments, the generator on 
the vehicle must be repolarized after 
leads are connected but before the 
engine is started as follows: 

Repolarizing Generator 

After connecting leads, momentarily 
connect a jumper lead between the 
“Gen” and “Bat” terminals of the regu¬ 
lator. This allows a momentary surge 
of current to flow through the genera¬ 
tor which correctly polarizes it. Failure 
to do this may result in severe damage 
to the equipment since reversed po¬ 
larity causes vibration, arcing, and 
burning of the relay contact points. 

Adjustments on The Car 

Cutout Relay Closing 
Voltage Adjustment 

Adjust the closing voltage by turning 
the adjusting screw (Fig. 18). Turn the 
screw clockwise to increase the setting 
and counterclockwise to decrease the 
setting. 

Voltage Regulator and Current 
Regulator Adjustments 

To adjust the voltage and current set¬ 
ting, remove the regulator cover and 
turn the adjusting screw (Fig. 19) clock¬ 
wise to increase spring tension to raise 
the setting; decrease spring tension to 
lower the setting. Before taking the 
reading after each adjustment, replace 
the regulator cover as quickly as pos- 



FIGURE 1 8 — Adjustment of Cutout 
Relay Closing Voltage 


sible and cycle the generator. The 
engine should be stopped while re¬ 
moving and replacing the regulator 
cover to reduce the chances of causing 
a short circuit. 


Adjusting Screw 
(Turn to Adjust Setting) 



FIGURE 19 — Adjusting Voltage 
Regulator 


CAUTION: Final adjustment should 
always be made by increasing 
spring tension to assure contact 
between the screw head and spring 
support. Sometimes the spring sup¬ 
port does not follow the screw 
head as spring tension is de¬ 
creased, and it will be necessary 
to bend the spring support up to 
insure contact between the spring 
support and screw head before 
final adjustment is completed 

(Fig. 20). 

Tailoring the Voltage 
Regulator Setting 

The voltage regulator setting often 

should be “tailored” to adapt it to the 



Screw Head Must Touch Support at This Point 


After Final Adjustment 

FIGURE 20 — Final Adjustment 
Precaution on Voltage and 
Current Regulator 

battery and type of service. The ideal 
setting is that which will keep the bat¬ 
tery at or near full charge with a mini¬ 
mum use of water. The “normal” set¬ 
ting (value shown in TEST SPECIFICA¬ 
TIONS) usually will be satisfactory for 
average service. However, if service is 
above or below average, the setting 
should be tailored to fit the operation. 
Either of two conditions may indicate 
the need for tailoring regulator set¬ 
tings: (1) battery is being overcharged 
(as indicated by water consumption ex¬ 
ceeding one ounce per cell each 1,000 
miles), (2) battery remains in an unsat¬ 
isfactory state of charge. Corrections 
may be made as follows: 

If battery uses too much water at 
the normal setting, reduce the voltage 
setting 0.1 or 0.2 volt and check for an 
improved condition over a reasonable 
service period. Repeat until the battery 
remains charged with a minimum use 
of water. It rarely will be necessary to 
reduce the setting below 13.8 volts. 

If battery is consistently under¬ 
charged at the normal setting, increase 
the voltage setting 0.1 volt and check 
for an improved condition over a rea¬ 
sonable service period. Repeat until 
the battery remains charged with a 
minimum use of water. It rarely will 
be necessary to increase the setting 
above 14.8 volts. 

NOTE: When a car is operated 
consistently at low speeds or in 
heavy traffic, the battery may re¬ 
main undercharged even at the 
maximum allowable voltage set¬ 
ting. Under these operating condi¬ 
tions, generator output and charg- 
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ing time may be insufficient to 
offset electrical loads on the bat¬ 
tery. Periodic recharging of the 
battery from an outside source or 
the substitute of a special generator 
usually will be required in such 
cases. 

CAUTION: When increasing the 
voltage setting , avoid settings high 
enough to damage lights or other 
voltage-sensitive equipment. Before 
tailoring the voltage setting for 
unusual conditions , be sure the 
battery is normal — not sulfated 
and not permanently damaged due 
to having been overheated. 

Regulator Inspection and 
Adjustment (Assembly Removed) 

While electrical adjustments are 
made with the regulator on the car it 
is necessary to remove the regulator 
for cleaning contact points and adjust¬ 
ing air gaps on the three regulator 
units. 

Contact Points — The regulator con¬ 
tact points will not operate indefinitely 
without some attention. It has been 
found that a great majority of all 
regulator troubles can be corrected by 
a simple cleaning of contact points 
plus possibly some readjustment. 

To clean the contact points, remove 
the upper contact support as shown in 
Figure 21. (For greater accessibility in 
cleaning, the contact support may be 
removed.) Check to make sure that the 
connector strap between the voltage 
and current regulators is insulated 
from the contact mounting screws on 
both the voltage and current regulator. 



FIGURE 21 — Cleaning Contact Points 


The large flat contact point, located 
on the voltage regulator armature and 
the upper contact support on the cur¬ 
rent regulator, always develops a slight 


cavity and will require the most atten¬ 
tion. It is not necessary to have a flat 
surface on this contact point, but a 
riffler file should be used to remove 
all oxides so that pure metal is exposed 
(Fig. 21). 

The small soft-alloy contact point, 
located on the upper contact support 
of the voltage regulator and on the 
current regulator armature, does not 
oxidize. This contact point may be 
cleaned with crocus cloth, or other fine 
abrasive material, followed by a thor¬ 
ough wash with clean carbon tetra¬ 
chloride to remove any foreign material 
remaining on the contact surface. 
CAUTION: Do not file contact 
points excessively. Never use sand¬ 
paper or emery cloth. 

Cutout Relay Air Gap 
Adjustment 

Place fingers on armature directly 
above core and move armature directly 
down until points just close and then 
measure air gap between armature 
and center of core. Air gap should be 
. 020 ". 

Check to see that both points close 
simultaneously; if not, bend spring fin¬ 
ger so that they do. To adjust air gap, 
loosen two screws at back of relay 
and raise or lower armature as re¬ 
quired. Tighten screws securely after 
adjustment (Fig. 22). 

Air Gap 



(Loosen to Set Air Gap) 


FIGURE 22 — Cutout Relay Air Gap 
Check and Adjustment 

Check point opening and adjust to 
.020" by bending upper armature stop 
(Fig. 23). 

Voltage Regulator Air Gap 
Adjustment 

Push armature down to core and re¬ 
lease it until contact points just touch 



Point 


Upper Armature Stop 
(Bend to Adjust 
Point Opening) 


FIGURE 23 — Checking Point Opening 


and then measure air gap between 
armature and center of core. Air gap 
should be .060". 

Adjust gap by loosening contact 
mounting screws and raising or lower¬ 
ing contact support as required (Fig. 
24). Check to see that points are lined 
up and tighten screws after adjustment. 



Turn Contact Support 
Nut to Set Air Gap 


Air Gap 
(Check with 
Just Touching) 


FIGURE 24 — Voltage Regulator 
Air Gap Adjustment 


Current Regulator Air Gap 
Adjustment 

Check and adjust current regulator 
air gap in exactly the same manner as 
voltage regulator (Fig. 24). Air gap 
should be .075". 

Be sure rubber gasket is in place on 
regulator base before installing regu¬ 
lator cover. 


Installation of Regulator 

Install regulator and tighten mount¬ 
ing screws. 
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CAUTION: Do not tighten the 
mounting screws excessively as this 
will destroy the cushioning effect 
of rubber grommets in the mount¬ 
ing. 

Attach “BAT,” “GEN,” and “FIELD” 
leads to regulator and polarize gen¬ 
erator by momentarily connecting a 
jumper wire to the “BAT” and “GEN” 
terminals on the regulator before start¬ 
ing the engine. 

TESTING MOTOROLA MODEL 
A-1 2NAM451 ALTERNATOR 
ON THE CAR 

Observe correct battery polarity, re¬ 
versed battery connections will damage 
the diodes and wiring. 

The field terminal of the alternator 
should never be grounded. Grounding 
the field terminal grounds the collector 
of the output transistor in the voltage 
regulator and can cause excessive 
damaging currents. 

The voltage regulator should never 
be disconnected while the engine is 
running. Opening an active circuit can 
cause an arc with attendant damage 
to diodes and transistors. 

Under no circumstances should the 
load on the alternator (the output load) 
be disconnected while the alternator 
is running as this can cause excessive 
voltages to be developed. 

NOTE: A volt ampere tester is used 
to make the following tests. There 
are many excellent makes of test 
equipment available. In any case, 
follow the Test Equipment Manu¬ 
facturing Operating Instructions. 

A special Battery Post Adapter 
#7052-001 is available through Sun 
Electric Corporation to provide a con¬ 
venient method for connecting the Am¬ 
meter leads of the volt-ampere tester 
to the charging system. 

The insulated battery cable is re¬ 
moved from the battery post and the 
adapter is installed on the battery 
post. The Tester “BAT” lead is then 
connected to a stud on the adapter 
and the “REG” lead of the tester is 
connected to the binding post on the 
adapter. The adapter also has a knife 
type switch that is closed to complete 
the circuit between the battery and the 
insulated cable to start the engine. 
This switch is opened when making the 
charging system tests. 



FIGURE 25 — Adapter Tool 


Test the condition of the battery. 
Check as outlined in Battery Section. A 
known good battery should be installed 
for alternator checks. 

NOTE: The alternator and regula¬ 
tor must be at operating tempera¬ 
ture when the electrical checks are 
made. Operating temperature shall 
be assumed to exist after not less 
than 15 minutes of continuous op¬ 
eration. 

Check drive belt condition and ten¬ 
sion. 

The belt can be properly adjusted 
by using Belt Strand Tension Gauge 
J-7316 on the longest accessible span 
of belt. Move the alternator by loos¬ 
ening the adjusting strap retainer screw. 

NOTE: Do not apply pressure to 
the rear housing ; damage to the 
alternator will occur. Apply pres¬ 
sure only to the front housing. 

Belt Tension 


New car inspection .80-110 Lbs. 

New belt.110-120 Lbs. 


Belt with previous service . .70-80 Lbs. 

Check connections for tightness and 
condition. 

Check for frayed wires. 

Set polarity switch to negative. 

Rotate load control knob to direct 
position. 

Set voltage switch to 16 volt posi¬ 
tion. 

Rotate generator field control to 
open position. 

Disconnect the positive battery cable 
from the battery post and install the 
battery post adapter between the bat¬ 
tery post and cable. 

Connect the “Bat” lead to the stud 
on the adapter. 

Connect the “Reg” lead to the bind¬ 
ing post on the adapter. 


Connect the “GRD” lead to the nega¬ 
tive post of the battery. 

Connect the positive voltmeter lead 
to regulator terminal of the alternator. 

Connect the negative voltmeter lead 
to the alternator case. 

NOTE: If voltmeter indicates a 

voltage with the ignition switch 

off , check for a shorted “isolation 

diode.” 

Disconnect the regulator at the plug¬ 
in connector. 

Disconnect alternator field slip-on 
connector and connect Jumper Lead 
J-21053 to the alternator field terminal. 
Connect the generator field control 
leads, one to the alternator output ter¬ 
minal, the other to the field jumper 
lead. 

Alternator Output Test 

Close the by-pass switch on the bat¬ 
tery post adapter. 

Start the engine and adjust speed to 
2000 R.P.M. 

Open the by-pass switch. 

Rotate the load control knob to the 
load position and adjust until volt¬ 
meter reads approximately 6 volts. 

Rotate the generator field control to 
the direct position. 

Adjust load control to obtain exactly 
15 volts. 



FIGURE 26 — Alternator Output Test 
Connections 

Observe ammeter. It should indicate 
maximum output of the alternator with 
25 amperes minimum. 

NOTE: If no output is evident , ob¬ 
serve voltmeter. If there is over 12 
volts at the regulator terminal and 
battery voltage is measured at the 
output terminal , the isolation diode 
is evidently open and should be 
replaced. 

Rotate the generator field control to 
the open position. 
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Reduce engine speed to idle. 

Rotate the load control to the direct 
position. 

Stop the engine. 

Regulator Terminal 
Voltage Test 

Remove the generator field control 
leads. 

Remove the field jumper lead. 
Connect the voltage regulator plug¬ 
in connector. 

Connect the slip-on field connector. 
Turn the ignition switch on. 



FIGURE 27 — Regulator Terminal 
Voltage Test Connections 

Observe voltmeter. Voltmeter indi¬ 
cates regulator terminal voltage, read¬ 
ing should be V 2 to 2 volts. 

NOTE: If voltmeter indicates bat¬ 
tery voltage or less than V 2 volt, 
perform the following steps to de¬ 
termine if the voltage regulator is 
defective. 

Disconnect the voltage regulator 
plug-in connector. 

Disconnect the slip-on field connec¬ 
tor and connect the field jumper lead 
to the alternator field terminal. 

Connect field jumper clip to the 
regulator terminal. 

The voltmeter should now read 1 to 
2 volts, which indicates the voltage 
regulator is defective. 

NOTE: If results are other than 
specified, continue with Field Cur¬ 
rent Test. If field current is within 
specifications, test voltage regula¬ 
tor circuit. 

Field Current Test 

Disconnect the voltage regulator 
plug-in connector. 

Disconnect slip-on field connector 
and connect the field jumper to the 
alternator field terminal. 


Turn ignition switch off. 

Connect the clip of the field jumper 
lead to the output terminal of alterna¬ 
tor. 

Ammeter now indicates field current 
draw, 2 to 2.5 amperes. 

Disconnect the field jumper lead 
from the output terminal. 



FIGURE 28 — Field Current Test 
Connections 


Voltage Regulator Test 

Remove the field jumper lead. 

Connect the voltage regulator plug¬ 
in connector. 

Connect the slip-on field connector. 

Connect the positive voltmeter lead 
to the output terminal of the alterna¬ 
tor. 



FIGURE 29 — Voltage Regulator 
Test Connections 

Start engine and adjust speed to 
1500 R.P.M. 

Rotate the load control knob to the 
Va ohm position. 

Note voltmeter. Indicates voltage 
regulator setting 14.4 it .4 volts at 
75°F. ambient. 

0°-l 4.6-15.4 80°-14.0-14.8 

20°-l 4.6-15.3 100 °-13.8-14.6 

40°-l 4.3-15.0 120 0 -13.7-14.5 

60°-l 4.1 -14.9 140°-l 3.6-14.4 

160°-l 3.3-14.1 

FIGURE 30 — Minimum to Maximum 
Voltage at Various Ambient Tempera¬ 
tures — 10 Ampere Lead 

Return the load control knob to the 
direct position. 


Reduce engine speed and shut off 
engine. 

Insulated Circuit 
Resistance Test 

Disconnect the voltage regulator 
plug-in connector. 

Connect the generator field control 
leads, one to output terminal and one 
to the field jumper lead. 

Connect the negative voltmeter lead 
to the battery end of the positive bat¬ 
tery cable. 

Close the by-pass switch and start 
engine. 

Open BY-PASS switch. 



FIGURE 31 — Insulated Circuit 
Resistance Test Connections 


Adjust engine speed to approxi¬ 
mately 1500 R.P.M. 

Rotate generator field control slowly 
toward direct until ammeter indicates 
10 amperes current flow. 

Voltmeter now indicates the voltage 
drop in the alternator insulated circuit 
approximately .3 volt. 

Ground Circuit Resistance Test 

Connect the negative voltmeter lead 
to the alternator case. 

Connect the positive voltmeter lead 
to the negative post of the battery. 



FIGURE 32 — Ground Circuit 
Resistance Test Connections 


With ammeter indicating 10 amperes, 
observe voltmeter. Voltmeter indicates 
the voltage drop in the alternator 
ground circuit, .05 maximum. 
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Rotate generator field control to the 
open position. 

Reduce engine speed to idle and 
stop engine. 

ALTERNATOR - Motorola 
Model A-l 2NAM451 



FIGURE 33 - Alternator 


passes through the “isolation diode. ’ 
The isolation diode is mounted in a 
separate aluminum heat sink and is 
replaced as an assembly. 



FIGURE 35 — Isolation Diode 


The isolation diode is not essential 
for rectification and is used to: 

Provide an automatic solid state 
switch for illuminating the generator 
charge-discharge light. 

Automatically connect the voltage 
regulator to the alternator and battery 
when the alternator is operating. 

Eliminate electrical leakage over the 
alternator insulators so that maximum 
leakage is less than one milliampere 
when the car is not in use. 

The rear view of the alternator (Fig. 


the regulator terminal which connects 
between the rectifying diodes and the 
isolation diode, and the output termi¬ 
nal. 

NOTE: The regulator terminal is 
used only for field excitation and 
should not be used for any other 
purpose. 

At an alternator rotor speed of 1000 
R.P.M., the alternator has from 6 to 12 
amperes output. Since the pulley size 
is such that the alternator rotates 2Vi 
R.P.M. for every engine R.P.M., an al¬ 
ternator speed of 1000 R.P.M. corre¬ 
sponds, to an engine speed of 400 
R.P.M. Output of the alternator is 
shown in Figure 37. 



FIGURE 37 — Output of Alternator 


The Alternator Charging Circuit 


Specifications 

Rotation 

Voltage 

Output 

Rated Current Output 

Brushes 

Field Current 


Voltage Regulator 
Volts 

Ground Polarity 
Adjustments 


Clockwise at drive end 
12 volts 

Controlled by voltage regulator 

33 amperes at 15 volts 

Two 

Field current limits using fully charged battery as a 
supply. Minimum field current 2 amps. Maximum 2.5 
amps. 

12 

Negative 

None 


The electrical circuit (Fig. 34) of the 
alternator uses six silicon diodes in a 
full wave rectifier circuit. Since the di¬ 
odes will pass current from the alter¬ 
nator to the battery or load but will 
not pass current from the battery to 
the alternator, the alternator does not 
require the use of a cutout relay. 

The entire DC output of the system 


Rotor WindingField 





Isolation T 
Diode / 

DC 

Output 

REG. Terminal 
Terminal 
for Field 
Excitation 


3D 


__ Regulator Connector 

Rotor Slip Rings 

FIGURE 34 — Alternator Circuit 


36) shows four connections are made Since there is little residual magnet- 

to the alternator, the ground, the field. ism in the alternator, it is necessary to 


Alternator 
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supply a small amount of excitation 
current to the alternator field (rotor). 
This current can be supplied through 
the indicator light to the regulator ter¬ 
minal on the alternator through the 
voltage regulator to the armature field. 
This current is in the order of .25 am¬ 
peres and will cause the indicator light 
to operate when the ignition switch is 
turned on. 


When the ignition switch is turned 
off, the field voltage (supplied from the 
regulator terminal of the alternator) 
collapses slowly with the reduction of 
alternator R.P.M. This prevents the 
surge of voltage that could occur if 
the held was supplied from the battery 
ignition switch contacts. The isolation 
diode circuitry prevents this surge. 

The transistorized voltage regulator 



FIGURE 38 — Charging Circuit 


As the alternator starts to generate 
voltage, the output voltage will develop 
at the regulator terminal. When this 
voltage exceeds the battery voltage, 
the isolation diode will pass current to 
the battery and system. The indicator 
light is in parallel with the isolation 
diode. As current flows through the 
isolation diode, approximately one volt 
is developed across the isolation diode; 
therefore, one volt will be developed 
across the indicator light, which is not 
enough to light the light. Therefore, 
the indicator light will go out when 
the alternator is supplying current to 
the battery and system. 

A 75 ohm resistor is used in parallel 
with the indicator light. In case of an 
indicator light failure, defective light, 
socket, or wire, the resistor will supply 
the current to the field. 

When the alternator is started, the 
voltage at the regulator terminal is 
used to supply the held excitation cur¬ 
rent and also used as the sensing volt¬ 
age to operate the voltage regulating 
system. 


has a separate ground lead and since 
the regulator case is not at ground po¬ 
tential, it is necessary to ground the 
lead. 

VOLTAGE REGULATOR - 
Motorola Model — TVR1 2NAM6 



FIGURE 39 — Voltage Regulator 


The voltage regulator is an elec¬ 
tronic switching device sealed at the 
factory, requiring no adjustments. It 
senses the voltage appearing at the 
regulator terminal of the alternator 
and supplies the necessary field cur¬ 


rent for maintaining the system volt¬ 
age at the output terminal. The output 
current is determined by the load such 
as headlights and heater blower motor. 

The diagram, Figure 40 is a com¬ 
plete voltage regulator circuit. Its op¬ 
eration is as follows: when the voltage 
appearing at the output terminal of 
the alternator rises to a predetermined 
value, 14.4 volts, the voltage which 
appears across the Zener diode is the 
critical Zener voltage and the Zener 
diode conducts. The conduction of the 
Zener diode permits current to flow in 
the base of T-l. This causes transistor 
T-l to turn on and reverse bias transis¬ 
tor T-2, thus turning off the current 
applied to the alternator held. When 
the system voltage drops below the 
predetermined value, the Zener diode 
stops conducting, T-l turns off, and 
T-2 turns on. When transistor T-2 is 
switched on, field current again is sup¬ 
plied to the alternator. The operation 
of transistor T-2 is effectively like a 
switch turning the alternator field cur¬ 
rent on and off as the electrical supply 
voltage varies due to the varying elec¬ 
trical load. This action occurs many 
times a second, so fast that it cannot 
be detected in the alternator output. 



FIGURE 40 — Voltage Regulator 
Circuit 


Thermistor (R+) is a temperature 
compensating resistor. Its resistance 
varies with temperature and controls 
the operating point of the Zener diode 
so that a higher system voltage is pro¬ 
duced in cold weather, when needed, 
and a lower system voltage in warm 
weather. 

Alternator Disassembly 
Brush Assembly Removal 

The brush assembly in most cases can 
be removed with the alternator on the 
car. The spring clip is bent back so 
that the field terminal plug can be re- 
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Brush Assembly 



Stator Rear 
Assembly Bearing 
Retainer 


Split 

Spring 

Washer 


Fan and Pulley Spacer 



Rear Housing 


Assembly Assembly 


Rear 

Bearing 


Rotor 


Front 

Bearing 


Front 

Housing Fan Pulley 


FIGURE 41 — Disassembled View 


moved. Remove the two self-tapping 
screws, field plug retainer spring and 
cover. Pull brush assembly straight out, 
sufficient to clear the locating pins, 
then lift brush assembly out. The com¬ 
plete brush assembly is available for 
replacement. 

Isolation Diode 

Remove the two lock nuts securing 
the isolation diode assembly to the 
rear housing. Slide the complete isola¬ 
tion diode off of studs. 

The isolation diode is replaced as an 
assembly. 

Rear Housing Removal 

Remove the four through bolts and 
nuts. Very carefully separate the rear 
housing and stator from the front 
housing by using two small screw driv¬ 
ers and prying the stator from the 
front housing at the two opposing slots 
where the “through bolts” are re¬ 
moved. Do not burr the stator core 
which would make assembly difficult. 

CAUTION: Do not insert screw 

driver blade deeper than V\b" to 

avoid damaging stator winding. 

Stator and Diode Assembly 
Removal 

Do not unsolder stator to diode wire 
junction. Remove stator and diodes as 
an assembly. Avoid bending stator 
wire at junction holding the positive 
and negative diode assembly from the 
housing. 

Remove the four lock nuts and insu¬ 
lating washers. The insulating washers 



FIGURE 42 — Rear Housing Removal 


and nylon sleeves are used to insulate 
the positive plate studs from the hous¬ 
ing. With these four nuts removed, the 
stator can be separated from the rear 
housing by hand. 

Rectifier Diode Assembly 
Replacement 

In soldering and unsoldering leads 
from diodes, grasp the diode lead with 
pliers between the diode and the stator 
lead to be removed. This will give bet¬ 
ter heat dissipation and protect the 
diode. Do not exert excessive stress on 
diode lead. Make note of diode assem- 



FIGURE 43 — Stator and Diode 
Assembly 


bly to stator connections. Make certain 
replacement diode assembly connec¬ 
tions are the same. The positive diode 
assembly has red markings and the 
negative has black markings. Do not 
interchange. 



FIGURE 44 — Replacing Diode 
Assembly 


Rotor Removal 

The rotor should only require re¬ 
moval from the front housing if there 
is a defect in the field coil itself or in 
the front bearing. 
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Front and rear bearings are perma¬ 
nently sealed, self-lubricating type. If 
the front housing must be removed 
from the rotor, use a two-jaw puller to 
remove the pulley. The split spring 
washer must be loosened by inserting 
Tool J-21157 through the opening in 
the front housing forcing one end of 
the ring toward the other end of the 
ring while exerting pressure toward the 
rotor. Remove washer only after the 
front housing has been removed. The 
rotor and front bearing can be re¬ 
moved from the front housing by tap¬ 
ping the rotor shaft slightly. 



FIGURE 45 — Removing Split 
Spring Washer 


NOTE: Make certain the split spring 
washer has been removed from its 
retaining groove before attempting 
to remove the front housing from 
bearing. 

Front and Rear Bearing 
Removal 

The bearings are removed as shown 
in Figures 46 and 47, using Tool 
J-21155. 



FIGURE 46 — Front Bearing Removal 



FIGURE 47 — Rear Bearing Removal 


Alternator Bench Test 
Rotor (Field Coil Test) 

The rotor should be tested for 
grounds and for shorted turns in the 
winding. The ground test is made with 
the test probes connected in series with 
allO volt test lamp. Place one test 
probe on a slip ring and the other 
probe on the rotor core. If the bulb 
lights, the rotor winding is grounded. 

To test for shorted turns, check rotor 
field current draw as shown in Figure 
48. Slowly reduce resistance of rheo¬ 
stat to zero. With full battery voltage 
applied to field coil (battery must be 
fully charged and in good condition) 
the field current should be 1.4 amperes 
minimum to 1.9 amperes maximum. 
Excessive current draw indicates short¬ 
ed turn in the field windings. 



Brush Assembly 
Insulation Test 

Connect ohmmeter or a test lamp to 
field terminal and bracket. Resistance 
should be high (infinite) or test lamp 
should not light. If resistance is low or 
test lamp lights, brush assembly is 
shorted and must be replaced. 

Continuity Test 

Connect an ohmmeter to field termi¬ 
nal and brush. Use an alligator clip to 
assure good contact to brush, test 
points A and C (Fig. 49). 

CAUTION: Do not chip brush. 


Bracket Field Terminal 

(D) (A) 



Insulated Brush Grounded Brush 


FIGURE 49 — Brush Assembly Test 

Resistance reading should be zero. 
Move brush and brush lead wire to 
make certain that the brush lead wire 
connections are not intermittent. Resist¬ 
ance reading should not vary when 
brush and lead wire is being moved 
around. Connect ohmmeter to bracket 
and grounded brush, test points E and 
D (Fig. 49). Resistance reading should 
be zero. 

Isolation Diode Test 

If a commercial diode tester is used, 
follow Test Equipment Manufacturer’s 
instructions. If a commercial tester is 
not available, use Tool J-21008 diode 
continuity light or a DC Test Lamp. 

CAUTION: Do not use a 120 volt 

test lamp as diodes will be dam¬ 
aged. 

Connect the test lamp to output ter¬ 
minal and regulator terminal of isola¬ 
tion diode. Reverse test probes. The 
test lamp should light in one direction 
but should not light in the other direc¬ 
tion. If the test lamp lights in both 
directions the isolation diode is shorted. 
If the test lamp does not light in either 
direction, isolation diode is open. 

Rectifier Diode Tests 

Any commercial in-circuit diode 
tester will suffice to make the check. 
Follow Test Equipment Manufacturer’s 
recommended testing procedures. 

Check diodes individually after the 
diode assemblies have been discon¬ 
nected from stator assembly. Shorted 
stator coil or shorted insulating wash¬ 
ers or sleeves on positive assembly 





























ELECTRICAL 


15 


would make diodes appear to be 
shorted. 

A test lamp will not indicate an open 
condition unless all three diodes of 
either assembly are open. However, a 
shorted diode can be detected. This 
test is not 100% effective but can be 
used if so desired when an in-circuit 
diode tester is not available. 

The test lamp should light in one 
direction but not in the other direction. 
If the test lamp lights in both direc¬ 
tions, one or more of the rectifier 
diodes of the assembly being tested is 
shorted. If the test lamp does not light 
in either direction, ALL THREE DIODES 
IN THE ASSEMBLY ARE OPEN. Check 
diodes individually after disassembly 
to ascertain findings. 

NOTE: A shorted stator coil would 
appear as a shorted negative rec¬ 
tifier diode assembly. Also check 
stator for shorts after disassembly. 

Stator Tests 
In-Circuit Test 

When making the in-circuit stator 
leakage test, some consideration must 
be given to the rectifier diodes that 
are connected to the stator winding. 
The negative rectifier diode assembly 
will conduct in one direction when 
properly polarized. A shorted diode in 
the negative rectifier diode assembly 
would make stator appear to be short¬ 
ed. For this reason, the rectifier diode 
plate assembly and stator must be 
checked individually after alternator 
has been disassembled if the problem 
is localized to the stator. 

CAUTION: Use Tool J-21008 diode 
continuity light or a D.C. test lamp. 
Do not use a 120 volt test lamp 
as diodes will be damaged. 

Connect the test lamp to a diode 
terminal of the negative diode assem¬ 
bly and ground terminal. 

Reverse test probes. The test lamp 
should light in one direction but not in 
the other direction. 

If the test lamp does not light in 
either direction, this indicates that all 
three rectifiers in the negative diode 
assembly are open. 

If the test lamp lights in both direc¬ 
tions, the stator winding is shorted to 
stator or one of the negative rectifier 
diodes is shorted. Check stator again 
when stator is disassembled from 
diode assemblies. 


Disassemble alternator and remove 
the rectifier diode plates and stator as 
an assembly. An ohmmeter or test 
lamp may be used. Connect ohmmeter 
or test lamp test probes to one of the 
rectifier diode terminals and to stator. 

Resistance reading should be infi¬ 
nite or test lamp should not light. If 
resistance reading is not infinite on 
test lamp lights high leakage or a 
short exists between stator winding 
and stator. In either case, stator should 
be replaced. 

Stator Coil Shorts and 
Continuity Test 



FIGURE 50 — Stator Coil Shorts and 
Continuity Test 


This test checks for shorts between 
the stator coil windings. To make the 
test, the winding junctions must be 
separated as shown in Figure 50. An 
ohmmeter or test lamp may be used. 

Connect one of the ohmmeter or 
test lamp probes to test point U, con¬ 
nect the other test probe to test point 

V and then to test point W. Resistance 
should be infinite or test lamp should 
not light. 

Connect the test probes to test points 

V and W. Resistance should be infinite 
or test lamp should not light. In either 
test, if the resistance reading is not in¬ 
finite or the test lamp lights, high leak¬ 
age or a short exists between stator 
windings. Stator should be replaced. 

Continuity Test 

Measure resistance of each winding 
in stator between test points, U-U 1 , 


V-V 1 , W-W 1 . Resistance should be a 
fraction of an ohm (approximately .1 
ohm). An extremely accurate instru¬ 
ment would be necessary to ascertain 
shorted turns. Only an open condition 
can be detected with a commercial 
type ohmmeter. 

If the alternator has been disassem¬ 
bled because of an electrical malfunc¬ 
tion, replace stator only after all other 
components have been checked and 
found to be satisfactory. 

Alternator Assembly 

Clean bearing and inside of bearing 
hub of front housing. Support front 
housing and using drive Tool J-21154, 
J-8092 or J-8592 driver handle, apply 
sufficient pressure to outside race of 
bearing to seat bearing as shown in 
Figure 51. 



FIGURE 51 — Installing Front Bearing 

Insert the split spring washer into 
hub of front housing and use Tool 
J-21154 to seat washer into groove 
of hub. 

CAUTION: Do not use a screw 
driver or any small object to com¬ 
press washer that can slip off and 
damage bearing seal. 

NOTE: Make certain that the split 
spring washer has been installed 
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prior to assembling front housing 
and rotor. 

Use tool J-21156 and apply sufficient 
pressure to seat front bearing against 
shoulder on rotor shaft. The bearing 
drive tool must fit the inner race of 
bearing. 

J-21156-1 



FIGURE 52 — Assembling Front 
Housing and Rotor 


Install fan and pulley spacer, Wood¬ 
ruff key, fan and pulley. 

Use a socket or equivalent tool 
to fit the inside race of the rear bear¬ 
ing and apply sufficient pressure to 
drive bearing against shoulder of rotor 
shaft. 

Assemble front and rear housing as¬ 
semblies. Hand pressure should be suf¬ 
ficient to seat rear bearing into rear 
housing. 

Make certain that the rear bearing 
is properly seated in the rear housing 
hub and that the diode wires are prop¬ 
erly dressed so that rotor will not con¬ 
tact diode wires. 

Align the stator slots with rear 
housing through bolt holes then align 
front housing through bolt holes with 
respect to rear housing. 

NOTE: The position of the brush 

assembly and the belt adjusting 

screw boss must be in the same 

relative position to each other. 

Spin alternator rotor to make cer¬ 
tain that the rotor is not contacting the 
diode wires. Install through bolts and 
tighten evenly. 

Isolation Diode 

Before mounting isolation diode, 
make certain that the positive rectifier 



FIGURE 53 — Positioning of Front 
and Rear Housings 


diode plate has been properly insu¬ 
lated from housing. 

Install brush assembly, cover and 
field plug retainer spring. 

STARTER MOTOR TEST 

Battery — check battery as outlined 
in Battery Section. 

Battery Cable Test 

Connect one voltmeter clip to the 
center of the positive battery post V-l, 
and the other voltmeter lead to the in¬ 
put post of the starting motor, observ¬ 
ing proper polarity. Operate starting 
motor and observe voltmeter, reading 
should not exceed .2 of a volt. 



NOTE: Do not operate the starting 
motor continuously for more than 
30 seconds, to avoid overheating. 

Connect one voltmeter clip to start¬ 
ing motor frame, the other voltmeter 
lead to center of the ground post of 
battery V-3, observing correct polarity. 
Operate starting motor and observe 
voltmeter, reading should not exceed 
.2 of a volt. 

Connect one voltmeter lead to sole¬ 
noid motor terminal and the other volt¬ 
meter lead to input post of starting 
motor V-2. Voltmeter reading should 
not exceed .1 volt. 


Normal Conditions 

Voltmeter reads within specified 
limits — cables connections are in nor¬ 
mal operating conditions. 

Abnormal Conditions 

Voltmeter exceeds specified limits — 
defective cable, loose or corroded 
connections, defective switch contacts, 
excessive starter draw. 

Quick Checks 

Install a heavy jumper wire from the 
“B” to “S” terminal of starter solenoid. 

If starter does not turn, solenoid is 
open. Where starter cranks, check neu¬ 
tral safety switch and adjustment, loose 
or defective wiring between ignition 
switch, safety start switch or starter 
solenoid. 

If starter spins but does not crank 
engine, check starter drive mechanism. 

STARTER MOTOR 

Delco-Remy Model 1107201 used on 
the 10 Series and 1107282 used on the 
80 Series are the enclosed shift lever 
type. They have an extruded field 
frame and an overrunning clutch type 
of drive. The overrunning clutch is 
operated by a solenoid switch mounted 
to a flange on the starting motor drive 
housing. 



FIGURE 55 - Enclosed Shift Lever 
Type Starting Motor — 1 0 Series 
Shown 


The enclosed shift lever type starting 
motor has four poles and four field 
coils. A compound field circuit is used. 
The motor illustrated in Figure 56 has 
a compound field made up of one 
shunt coil and three other coils con¬ 
nected in series. The shunt coil is con¬ 
nected from the motor terminal of the 
solenoid to ground. The other three 
coils are connected in series from the 
motor terminal of the solenoid to the 
insulated brush. 
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Series Coils 


FIGURE 56—Compound Motor Circuit 


The ends of the field windings ex¬ 
tend out through a rubber grommet 
assembled in an opening in the frame 
and are attached directly to the “mo¬ 
tor” terminal of the solenoid. The rub¬ 
ber grommet insulates the extended 
ends of the field windings from the 
frame (ground) and prevents dirt, 
water, and oil from entering the motor. 

The brush rigging has brush arm 
supports attached directly to the ex¬ 
truded section of the field frame. One 
ground brush and one insulated brush 
are both pivoted from the same brush 
holder support, thus only two brush 
holder supports are required. A single 
ribbon type spring applies tension to 
each pair of brushes. 


pinion with the flywheel (Fig. 57). The 
flange mounted solenoid switch oper¬ 
ates the overrunning clutch drive by 
means of a linkage to the shift lever. 
When the control switch is closed, the 
solenoid is energized, shifting the start¬ 
ing motor pinion into mesh with the 
flywheel. Battery current is delivered 
to the motor when the main contacts 
of the solenoid are then closed. The 
armature rotates and turns the fly¬ 
wheel. Overrunning action of the clutch 
protects the starting motor armature 
from excessive speed when the engine 
fires. A compression type spring lo¬ 
cated inside the solenoid case returns 
the shift lever and clutch to their nor¬ 
mal at-rest position. 

The armature shaft and clutch have 
mating spiral splines which aid in 
meshing of the gears and thus prevents 
transmission of cranking power until 
the clutch pinion is fully engaged in 
the flywheel ring gear. A special assist 
spring (Fig. 57) is located around the 
armature shaft between the end fiber 
of the armature and the collar of the 
clutch drive. This spring aids the sole¬ 
noid in overcoming the return spring 
force in the first movement of the 
clutch along the armature shaft. A 
pinion stop, consisting of a snap ring 
and retainer and a thrust collar assem¬ 
bled on the armature shaft, takes all 
the end thrust. 


Operation of Overrunning 
Clutch Drive 

An overrunning clutch type of drive 
is used to engage the starting motor 


Solenoid 

The solenoid is attached to the drive 
end housing with two screws. The 
angle on the nose of the plunger is re¬ 
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FIGURE 57 — Sectional View of Enclosed Shift Lever Type Starting Motor — 

10 Series Shown 


versed providing a greater bearing 
area between the plunger and core 
tube. A molded push rod (Fig. 58) is 
assembled in the contact assembly. A 
shoulder molded on the push rod and 
a cup that can be easily assembled to 
the rod and locked into position over 
two molded bosses holds the contact 
assembly in place. 

“80” Series 

To obtain greatly improved starting 
performance at low temperatures, the 
ignition resistor is bypassed during 
cranking, thereby connecting the igni¬ 
tion coil directly to the battery. This 
makes full battery voltage available to 
the coil and thus keeps ignition voltage 
as high as possible during cranking. 
The bypassing of the ignition resistor 
during cranking is accomplished by the 
use of a “finger” within the solenoid 
connected to the ignition coil. As the 
solenoid contacts close, the solenoid 
finger is connected to the battery. 

CAUTION: Since the ignition 
switch is bypassed during crank¬ 
ing , the primary terminal of the 
distributor must be grounded while 
making underhood cranking motor 
tests to prevent engine firing. 



FIGURE 58 — Disassembled View of 
Solenoid Contact Assembly 

To disassemble the cup from the 
push rod, push in on the metal cup and 
rotate one-quarter turn so the molded 
bosses on the rod are in line with 
openings in the cup, then slide the 
metal cup off the rod. To assemble the 
metal cup on the rod, locate parts on 
the rod as shown and align the large 
openings in the cup with the molded 
bosses on the rod; then push in on the 
cup and rotate it one-quarter turn so 
the small bosses on the rod fall into 
the keyways of the cup. 



















































18 


ELECTRICAL 


Starting Motor Specifications 



Series 

10 

80 

Make 

Delco-Remy 

Delco-Remy 

Model 

1107201 

1107282 

Brush Spring Tension 

35 Oz. Min. 

35 Oz. Min. 

No Load Test Amperage 



Draw 

49-76 

65-100 

Volts 

10.6 

10.6 

R.P.M. 

6200-9400 

3600-5100 

Lock Test Maximum Amps. 

270-310 

300 Min. —360 Max. 

Volts 

4.25 

3.5 

Solenoid Switch 



Model 

1119798 

1114262 

Hold-in Winding 

1 0.5-12.5 Amps. 

10.5-1 2.5 Amps. 


@ 1 0 Volts 

@ 10 Volts 

Both Windings 

42-49 Amps. 

42-49 Amps 


@ 1 0 Volts 

@ 10 Volts 


General Maintenance 

The starting motors have graphite 
and oil impregnated bronze bearings 
which ordinarily require no added lu¬ 
brication except at time of overhaul 
when a few drops of light engine oil 
should be placed on each bearing be¬ 
fore assembly. Since the starting motors 
and brushes cannot be inspected with¬ 
out disassembling the unit, there is no 
service that can be performed with the 
unit assembled on the vehicle. 

Starting Motor Free Speed 
Check 

To make this check, connect a bat¬ 
tery in series with an ammeter to the 
battery terminal of the solenoid (Fig. 
59). For the return circuit, connect a 
lead from the frame of the starting 
motor to the battery. To energize the 
solenoid, connect a jumper lead from 
the battery terminal of the solenoid to 
the switch terminal of the solenoid. 
Connect a voltmeter from solenoid 
“BAT” terminal to ground. 



FIGURE 59 — Circuit for Checking 
Starting Motor Free Speed 


A tachometer or any kind of R.P.M. 
indicator may be used to measure ar¬ 


mature revolutions per minute. Failure 
of the starting motor to perform ac¬ 
cording to specifications may be due 
to tight or dry bearings, or high resist¬ 
ance connections. 

Pinion Clearance 

There are no provisions for adjust¬ 
ing pinion clearance on the enclosed 
shift lever starting motor. When the 
shift lever mechanism is correctly as¬ 
sembled, the pinion clearance should 
fall within the specified limits (.010"- 
.140"). When the clearance is out of 
these limits, it may indicate excessive 
wear of solenoid linkage or shift lever 
yoke buttons. 

The pinion clearance should be 
checked after motor has been disas¬ 
sembled and then assembled. To check, 
connect a voltage source of approxi¬ 
mately 6 volts (three battery cells in 
series or 6-volt battery) between the 
solenoid switch terminal and ground 
(Fig. 60). 

CAUTION: Do not use a 12-volt 
battery instead of the 6 volts spe¬ 
cified as this will cause the motor 
to operate. 



FIGURE 60 — Circuit for Checking 
Pinion Clearance 


As a further precaution to prevent 
motoring, connect a heavy jumper lead 
from the solenoid motor terminal to 
ground. After energizing the solenoid 
with the clutch shifted towards the 
pinion stop retainer, push the pinion 
back toward the commutator end as 
far as possible to take up any slack 
movement; then check the clearance 
with a feeler gauge (Fig. 61). 


Press on Clutch to Take Up Movement 



FIGURE 61 — Checking Pinion 
Clearance 

Disassembly 

Normally the starting motor should 
be disassembled only so far as is nec¬ 
essary to make a repair or replace¬ 
ment of the defective parts. 

Disconnect the held coil connectors 
from the solenoid “motor” terminal. 

Remove the through bolts. 

Remove the commutator end frame 
and field frame assembly. 

Remove armature assembly from 
drive housing. 

Remove solenoid and shift lever as¬ 
sembly from drive housing. 

Remove overrunning clutch from ar¬ 
mature shaft as follows: 

Slide thrust collar (Fig. 62) off end 
of armature shaft. 



FIGURE 62 — Disassembled View of 
Armature and Overrunning 
Clutch Assembly 
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Slide a standard half-inch pipe 
coupling or other metal cylinder of 
suitable size (an old pinion of suitable 
size can be used if available) on the 
shaft so end of coupling or cylinder 
butts against edge of retainer (Fig. 63). 
Tap end of coupling with hammer, 
driving retainer towards armature and 
off snap ring. 



Cylinder 

Retainer 


FIGURE 63 — Removing Retainer 
from Snap Ring 

Remove snap ring from groove in 
shaft using pliers or other suitable tool. 
If snap ring is too badly distorted dur¬ 
ing removal, it may be necessary to 
use a new one when reassembling 
clutch. 

Slide retainer, clutch, and assist 
spring from armature shaft. 

Assembly 

Assemble overrunning clutch to ar¬ 
mature shaft as follows: 

Lubricate drive end and splines of 
armature shaft with SAE No. 10 oil. If 
heavier oil is used, it may cause fail¬ 
ure to mesh at low temperatures. 

Place “assist” spring on drive end 
of shaft next to armature with small 
end against lamination stack. 

Slide clutch assembly onto armature 
shaft with pinion outward. 


Slide retainer onto shaft with cupped 
surface facing end of shaft. 

Stand armature on end on wood 
surface with commutator down. Posi¬ 
tion snap ring on upper end of shaft 
and hold in place with a block of 
wood. Hit wood block a blow with 
hammer forcing snap ring over end of 
shaft (Fig. 64). Slide snap ring down 
into groove. Squeeze snap ring so it 
fits well into groove. 



FIGURE 64 — Forcing Snap Ring 
Over Shaft 

Assemble thrust collar on shaft with 
shoulder next to snap ring. 

Position retainer and thrust collar 
next to snap ring. With the clutch 
pressed against assist spring for clear¬ 
ance next to retainer, use two pairs of 


pliers at same time (one pair on either 
side of shaft) to grip retainer and thrust 
collar; squeeze until snap ring is forced 
into retainer (Fig. 65). 



Thrust Collar 


Retainer 


FIGURE 65 — Forcing Retainer Over 
Snap Ring 

Place 4 or 5 drops of SAE No. 10 
oil in drive housing bushing. Make sure 
thrust collar is in place against snap 
ring and retainer; slide armature and 
clutch assembly into place in drive 
housing (Fig. 66). 

Attach solenoid and shift lever as¬ 
sembly to drive housing. Be sure lever 
buttons are located between sides of 
clutch collar. 

Position field frame over armature; 
applying sealing compound between 
frame and solenoid flange. 

IMPORTANT: When solenoid is in¬ 
stalled ,, apply sealing compound 
between field frame and flange of 
solenoid (Fig. 67). 

Position frame against drive housing 
using care to prevent damage to 
brushes. 

Place 4 to 5 drops of SAE No. 10 
oil in bushing in commutator end 


Rubber Gasket Plunger Solenoid 
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FIGURE 66 — Disassembled View of Starting Motor — Delco-Remy — 

1 0 Series Shown 
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Sealing Compound 


FIGURE 67 — Sealing Solenoid 
Housing to Frame 

frame. Make sure leather brake washer 
is on armature shaft; then slide com¬ 
mutator end frame onto shaft. 

Install through bolts and tighten 
securely. 

Connect the field coil connectors to 
the solenoid “motor” terminal. 

Cleaning 

The overrunning clutch, armature, 
and fields should not be cleaned in 
any degreasing tank or with grease 
dissolving solvents since these would 
dissolve the lubricant in the clutch 
mechanism and would damage the in¬ 
sulation in the armature and field coils. 
It is suggested that all parts except the 
clutch be cleaned with oleum spirits 
and a brush. The clutch can be wiped 
with a clean cloth. 

If the commutator is dirty, it may be 
cleaned with No. 00 sandpaper. Never 
use emery cloth to clean commutator. 

Armature Service 

If the armature commutator is worn, 
dirty, out-of round, or has high in¬ 
sulation, the armature should be put in 
a lathe so the commutator can be 
turned down. The insulation should 
then be undercut V32 of an inch wide 
and VS 2 of an inch deep, and the slots 
cleaned out to remove any trace of 
dirt or copper dust. As a final step in 
this procedure, the commutator should 
be sanded lightly with No. 00 sand¬ 
paper to remove any burrs left as a 
result of the undercutting procedure. 

The armature should be checked for 
opens, short circuits, and grounds as 
follows: 

Opens — The most likely place for 
an open to occur is at the commutator 
riser bars as a result of excessively 


long cranking periods. Inspect the 
points where the conductors are joined 
to the commutator bars for loose con¬ 
nections. The poor connections cause 
arcing and burning of the commutator 
bars as the starting motor is used. If 
the bars are not too badly burned, re¬ 
pair can often be effected by resolder¬ 
ing the leads in the riser bars (using 
rosin flux) and turning down the com¬ 
mutator in a lathe to remove the 
burned material. The insulation should 
then be undercut. 

Short Circuits — Short circuits in the 
armature are located by use of a 
growler. When the armature is re¬ 
volved in the growler with a steel 
strip such as a hacksaw blade held 
above it, the blade will vibrate above 
the area of the armature core in which 
the short circuit is located. Shorts be¬ 
tween bars are sometimes produced 
by brush dust or copper between the 
bars. These shorts can be eliminated 
by cleaning out the slots. 

Grounds — Grounds in the armature 
can be detected by the use of a 110 
volt test lamp and test points. If the 
lamp lights when one test point is 
placed on the commutator with the 
other point on the core or shaft, the 
armature is grounded. Grounds occur 
as a result of insulation failure which 
is often brought about by overheating 
of the starting motor produced by ex¬ 
cessively long cranking periods or by 
accumulation of brush dust between 
the commutator bars and the steel 
commutator ring. 

Frame and Field Service 

The field winding can be checked 
for opens and grounds by using a test 
lamp as follows: 

Grounds — The shunt coil must be 
disconnected from ground before this 
check is made. Connect one lead of 
the 110 volt test lamp to the field con¬ 
nectors and the other lead to the field 
frame (Fig. 68). If the lamp lights, at 
least one field coil is grounded and 
the defective coil will require repair 
or replacement. 

Opens — The shunt coil must be 
disconnected from ground before this 
check is made. Con ^ct test lamp leads 
to ends of shunt coil (Fig. 69). If lamp 
does not light, the shunt coil is open. 

Connect test lamp leads to ends of 
series field coils (Fig. 70). If lamp does 
not light, the serk. field coils are open. 



FIGURE 68 — Checking Field Coils 
for Ground 



FIGURE 69 — Checking Shunt Field 
Coil for Open Circuit 



FIGURE 70 - Checking Series Field 
Coils for Open Circuits 


Field Coil Removal 

Field coils can be removed from the 
field frame assembly most easily by 
use of a pole shoe screw driver. A 
pole shoe spreader should also be used 
since this prevents distortion of the 
field frame. Careful installation of the 
field coils is necessary to prevent 
shorting or grounding of the field coils 
as the pole shoes are tightened into 
place. Formed insulators are used to 
protect the field leads from grounding 
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to the frame. These must be replaced 
on assembly. 

IGNITION SYSTEM 

The ignition spark must occur at the 
correct time and with sufficient intensity 
to ignite the compressed fuel-air mix¬ 
ture. All components of the ignition 
system must function properly for satis¬ 
factory and economical operation. 

The coil must be able to transform 
the low primary voltage to a second¬ 
ary voltage high enough to supply 
sufficient spark for all conditions of 
load and speed. The ignition distribu¬ 
tor must perform two jobs. It must 
distribute the high tension secondary 
voltage to the spark plugs in proper 
sequence. It must also open the igni¬ 
tion points at the proper time to fire 
the spark plugs at just the right instant 
for the engine to develop full power. 

At high speeds, the spark must occur 
at the plug earlier in the compression 
stroke in order to give the fuel-air mix¬ 
ture ample time to ignite, burn, and 
apply its power to the piston as it 
starts down on the power stroke. Vary¬ 
ing spark timing in relation to change 
in engine speed is accomplished by the 
centrifugal advance mechanism of the 
distributor. 

During part throttle operation or 
cruising, the fuel mixture is drawn into 
the cylinder through a restricted open¬ 
ing and is less dense. The less dense 
mixture will burn slower and additional 
advance is necessary for good econ¬ 
omy. This additional advance is fur¬ 
nished by the vacuum advance unit. 
A vacuum advance unit is controlled 
by the vacuum in the intake manifold. 
The centrifugal advance will advance 
ignition timing with increases in engine 
speed and the vacuum advance op¬ 
erates in relation to throttle position 
and engine load. 


Primary Circuit Tests 

Excessive voltage drop in the pri¬ 
mary circuit will reduce the secondary 
output of the ignition coil resulting in 
hard starting and poor performance. 
Inspect all primary wiring for loose or 
corroded terminals, worn insulation, 
and broken strands. 

Connect the voltmeter positive (+) 
lead to the positive battery terminal 
and the negative (—) lead to the igni¬ 
tion primary terminal of the coil on the 
10 series. The negative lead (—) is con¬ 
nected to the ignition side of the bal¬ 
last resistor on the 80 series. 

Connect a jumper wire from the dis¬ 
tributor primary terminal of the coil to 
ground. 

Be sure all lights and accessories are 
off. 

With the ignition switch on, the volt¬ 
age should not exceed .4 volts. 

More than .4 volts indicates exces¬ 
sive resistance exists in the battery 
cable, ignition switch wiring, or the 
ignition switch. 

The excessive resistance may be lo¬ 
cated with voltmeter checks across 
each section of the circuit. 

Remove the jumper wire from the coil. 

Connect the voltmeter positive (+) 
lead to the distributor terminal of the 
ignition coil. Ground the negative (—) 
lead of the voltmeter. 

Note the voltage with the ignition 
switch on. If battery voltage is indi¬ 
cated, the distributor breaker points 
are open. Rock the engine to close the 
points. Voltage less than .2 volt indi¬ 
cates the points are satisfactory. Volt¬ 
age more than .2 volt indicates burned 
or high resistance in the ignition points 
or a poor distributor ground. 

Ignition Cables 

The operating characteristics of igni¬ 
tion systems are such that during nor- 



FIGURE 72 — Distributor Resistance 
Check 


mal operation certain high frequency 
electrical signals are produced. These 
signals tend to interfere with car radio 
and television reception. One of the 
most common methods of suppression 
is the use of secondary ignition sup¬ 
pression cable. This type cable serves 
the dual purpose of conducting cur¬ 
rent at required voltages to the spark 
plugs and at the same time, because 
of sufficient resistance incorporated 
over its entire length, eliminates radio 
interference. Controlled resistance re¬ 
quired in the secondary ignition circuit 
does not affect spark plug firing voltage. 

Suppression type cable is also used 
in the high tension lead. This cable 
consists of a braided linen nylon core 
impregnated with carbon to form a 
conductor. The conductor is covered 
with a high quality neoprene and rub¬ 
ber insulation. Wire pins are used to 
connect the current carrying resistor 
cable core with the terminal. 

Testing Ignition Cables 

To remove cables from spark plugs 
twist the boot slightly to break the seal 
and grasping the rubber protector 
boot, lift straight up with a steady even 
pull. Do not grasp the cable and jerk 
the cable off, this will damage the 
cables. Do not use a probe on these 
wires, puncturing them may cause a 
separation in the conductor. To remove 
ignition cables from the distributor cap 
or coil tower, loosen the nipple first, 
then grasp the upper part of the nipple 
and the cable and gently pull straight 
up. 

Test the cable with an ohmmeter. 
Resistance should not exceed 30,000 
ohms. 

The ignition cables can be checked 
for circuit continuity by removing the 
cable from the spark plug and holding 
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the cable end !4" from the engine. A 
strong spark indicates good conductor 
continuity. 

When connecting the cable to spark 
plug, be certain a good connection is 
made and that the protector boot fits 
tight on the spark plug. A partially 
seated cable creates an additional gap 
in the circuit and the resulting spark 
jump will cause terminal corrosion and 
cable damage. 

COIL 

The ignition coil is an oil-filled, 
hermetically-sealed unit. Ignition coils 
do not require special service other 
than the keeping of terminals and con¬ 
nections clean and tight. It is necessary 
to replace the complete coil in case 
of failure. 

The function of the ignition coil 
(Fig. 73) is to transform the low voltage 
supplied by the battery or charging 
circuit into the high voltage necessary 
to produce a spark at the spark plug 
gap. 


flow across spark plug gap will be 
from center electrode to ground. This 
negative spark polarity requires a 
lower voltage since electrons will more 
easily leave the hotter center electrode. 

To connect for the correct polarity 
the coil primary terminal should be 
connected to correspond to the battery 
polarity of the vehicle, with the distribu¬ 
tor connection considered as ground. 

The polarity can be checked on the 
car by connecting the negative lead of 
a voltmeter to any spark plug terminal 
and the positive lead to ground at the 
engine. Start the engine, and if the 
voltmeter reads up-scale the polarity is 
correct if the voltmeter reads down- 
scale thj polarity is incorrect and the 
coil primary connections should be re¬ 
versed. 

When an ignition coil is suspected 
of being defective, it should be checked 
on the car. A coil may break down 
after it has reached operating tem¬ 
perature; it is important that the coil 
be at operating temperature when 



A When the distributor contacts are closed the magnetic 
field builds up in the ignition coil 



B When the distributor contacts open the magnetic field 
collapses and a spark is produced at the spark plug 

FIGURE 73 — Buildup and Discharge of an Ignition Coil 


Primary Resistance, Ohm 3.3-4.1 
Secondary Resistance, Ohm 7200-9500 

80 Series 

Make Delco-Remy 

Model 1115105 

Primary Resistance, Ohm 1.28-1.42 
Secondary Resistance, Ohm 7200-9500 

Ignition Resistor 
80 Series 

Model 1957154 

Resistance at 80°F. 1.80 Ohms 

IGNITION RESISTOR 
80 Series 

A special ignition ballast resistor 
(Fig. 74) is used in series with the pri¬ 
mary winding of the coil. The ballast 
employs a special alloy which tends 
to regulate the flow of primary current 
throughout the speed range. At low 
speeds when the contacts remain 
closed longer, the ballast heats and 
increases in resistance, thus limiting the 
flow of primary current. At higher 
speeds when the contacts remain closed 
for shorter periods of time the ballast 
cools off and decreases in resistance, 
allowing more primary current and re¬ 
ducing the fall off in available voltage. 

During starting, the resistor compen¬ 
sates for the lowered battery voltage 
resulting from the starter load and 
permits an increase in primary current 
resulting in higher secondary voltage 
for starting. 

The only test required of the igni¬ 
tion ballast resistor is to check con¬ 
tinuity. 

Due to the characteristics of the 
ballast which produce wide variations 
in resistance with changes in ballast 
temperature checking voltage drop 
across the ballast would be misleading. 
Be sure that no connection is made 
which would connect the ballast across 
the battery as this will burn the ballast 
resistor winding. 


The ignition coil has two windings 
on a soft iron core; the primary wind¬ 
ing which consists of a comparatively 
few turns of heavy wire and the sec¬ 
ondary winding which consists of many 
turns of very fine wire. 

To keep the required voltage as low 
as possible, the coil must be connected 
for correct polarity so that electron 


tests are made. Perform the tests fol¬ 
lowing the instructions of the Test 
Equipment Manufacturer. 

Ignition Coil Specifications 
1 0 Series 

Make Delco-Remy 

Model 1115066 


DISTRIBUTOR 

Delco Remy Distributor, Models 
1 1 10289 used on the 10 Series and 
Model 1111025 on the 80 Series are of 
the permanently lubricated type. How¬ 
ever, at time of contact point replace¬ 
ment or overhaul apply a trace of 
high melting point lubricant to the 
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FIGURE 74 — The Ignition Circuit — 80 Series 


breaker cam. They have the vacuum 
control unit mounted separately on the 
outside of the distributor housing. 

The vacuum control unit consists of 
an enclosed spring-loaded diaphragm 
linked mechanically to the distributor. 


The airtight side of the diaphragm is 
connected to the intake manifold side 
of the carburetor. Under part throttle 
operation, the intake manifold vacuum 
is sufficient to actuate the diaphragm 
and cause the distributor to rotate in 


its mount, thus advancing the spark 
and increasing fuel economy. During 
acceleration or when the engine is 
pulling heavily, the vacuum is not suf¬ 
ficient to actuate the diaphragm and 
the distributor is held in the retarded 
position by a calibrated return spring 
which bears against the vacuum dia¬ 
phragm. 

The centrifugal advance mechanism 
consists of an automatic cam actuated 
by two centrifugal weights controlled 
by springs. As the speed of the distribu¬ 
tor shaft increases with engine speed, 
the weights are thrown outward against 
the pull of the springs. This advances 
the cam causing the contact points to 
open earlier and thus advancing the 
spark. 

The distributor cap should be re¬ 
moved and wiped clean with a dry 
rag. A visual inspection should be 
made for cracks, carbon runners, and 
corroded high tension terminals. If any 
of these conditions are found, the cap 
should be replaced. In replacing the 
cap, be sure that the high tension 
wires are installed in the same towers 
from which they were removed and 
that they are pushed firmly down in 
place. 

If the inserts inside the cap are ex¬ 
cessively burned, the cap should be 
replaced. However, the vertical face 



Circuit Breaker 
Plate Assembly 


Condenser 


Permanent Lubrication 
Reservoir 


Contact Assembly Primary Lead 


Rotor 


Centrifugal 
Weight Base 
Assembly 


Main Shaft 


Vacuum Unit 



Weight Assembly 

Cam 


Shaft Bushing 


Gear 


Permanent 


Lubrication 


Reservoir 


Plate Assembly 


Primary Terminal 


Distributor Housing 


Vacuum 


Access Passage For 
Engine Oil Fumes 


Drive Gear’"’*^ 

FIGURE 75 — Distributor — 10 Series 


FIGURE 76 — Distributor — 80 Series 
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SPECIFICATIONS 

Series 

10 


80 


Model 

1110289 


1111025 


Rotation 

CCW at Rotor End 

CCW at Rotor End 

Point Pressure 

17-21 Ounces 


17-21 Ounces 


Point Opening 

.016" 


.016" 


Cam Angle 

31-34 Degrees 


28-32 Degrees 


Condenser Capacity 

Centrifugal Advance 

.18-.23 Mfd. 


.18-.23 Mfd. 


(Distributor Degrees and RPM) 

Start 

.5°-2.5° 

600 RPM 

o 

CM 

o 

O 

350 RPM 

Intermediate 

5°-7° 

900 RPM 

7.5°-9.5° 

775 RPM 

Intermediate 

7.5°-9.5° 

1500 RPM 

o 

o 

CM 

1300 RPM 

Maximum 

Vacuum Advance 

o 

CM 

o 

O 

2100 RPM 

o 

O 

o 

1900 RPM 

Model 

1116207 


1116212 


Inches of Mercury to Start Advance 

5 to 7 


5 to 7 


Inches of Mercury for Full Advance 

15.75 to 17.25 


14.25 to 15.75 


Maximum Advance (Distributor Degrees) 

11° 


10° 



of the insert will show some evidence 
of burning through normal operation. 
The inserts should also be checked for 
evidence of mechanical interference 
with the rotor tip. 

The rotor should be visually inspected 
for cracks, evidence of burning on the 
top of the metal strip, or evidence of 
mechanical interference with the cap. 
If any of the above conditions are 
found, the rotor should be replaced. 
Some burning is normal on the end of 
the metal strip. This should never be 
filed. 

Contact Points 

The distributor points should be 
visually inspected and if the contacts 
are badly burned or pitted, they should 
be replaced. 

The condenser should be checked at 
the same time the points are. A capac¬ 
ity, leakage, and a series resistance 
test should be made on the condenser. 

Contact points should be replaced 
or dressed with a clean, fine-cut con¬ 
tact file. The file should not be used on 
other metals and should not be allowed 
to become greasy or dirty. Never use 
emery cloth to clean contact points. 
Contact surfaces, after considerable 
use, may not appear bright and smooth, 
but this is not necessarily an indication 
that they are not functioning satisfac¬ 
torily. 

Oxidized contact points may be 
caused by high resistance or loose con¬ 


nections in the condenser circuit, oil or 
foreign materials on the contact sur¬ 
faces, or most commonly, high breaking 
current. Check for these conditions 
where burned contacts are experienced. 

Contact Set Replacement 

The contact point set is replaced as 
a complete assembly. The service re¬ 
placement contact set has the breaker 
lever spring and point alignment pre¬ 
adjusted at the factory. Only the dwell 
angle (point opening) requires adjust¬ 
ment after replacement. Rough con¬ 
tacts which are “greyish” in color have 
a greater area of contact than new 
contacts; and will provide satisfactory 
service until most of the tungsten is 
worn off. Pitted or transferred con¬ 
tacts is a normal condition and should 
not necessarily be replaced unless the 
transfer has exceeded .020". >er r 



FIGURE 77 — Contact Point Material 
Transfer 


1 0 Series 

The condensor and primary leads 
are retained by breaker point spring 
tension. Relieve the tension to remove 
leads. 

Loosen the contact base retaining 


screw to remove the contact set as¬ 
sembly. 

80 Series 

Remove the condenser lead and 
primary lead from the nylon insulated 
connection by loosening screw in con¬ 
tact set (Fig. 78). 



Loosen Screw 
To Remove 
Primary and 
Condenser 
Leads 


Loosen Contact 


FIGURE 78 — Removing Distributor 
Contact Set — 80 Series 


Loosen the two attaching screws 
which hold the base of the contact set 
assembly in place. 

CAUTION: Make sure pilot hole 
in the contact base is positioned 
on the locating extrusion on the 
breaker plate. Observe the loca¬ 
tion of condenser lead , primary 
lead , and the plate ground lead 
(Fig. 79). Leads must be properly 
located to eliminate lead inter¬ 
ference between cap , weight base, 
and breaker advance plate. 
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Condenser Lead Clip 



FIGURE 79 — Correct Routing and 
Attachment of Primary Ignition and 
Condenser Leads — 80 Series 


1 0 and 80 Series 

After checking and adjusting con¬ 
tact point opening to specifications 
check the cam angle or dwell with a 
contact angle meter. If the cam angle 
is less than the specified minimum, 
check for defective or misaligned con¬ 
tact points or worn distributor cam 
lobes. The variation in cam angle 
readings between idle speed and 1750 
engine R.P.M. should not exceed 3°. 
Excessive variation in this speed range 
indicates wear in the distributor. 

NOTE: Com angle readings taken 
at speeds above 1750 engine 
R.P.M. may prove unreliable on 
some cam angle meters. 

Dwell Angle Adjustment 
80 Series 

With the engine running at idle, the 
dwell angle is adjusted by first raising 
the window provided in the cap and 
inserting a “Hex” type wrench into the 
head of the adjusting screw as shown 
in Figure 80 then proceed as follows: 



Window 


Hex" Type Wrench 


FIGURE 80 — Adjusting Point Spacing 
(Dwell) — 80 Series 


Preferred Method 

Turn the adjusting screw until the 
specified dwell angle is obtained as 
measured by a dwell angle meter. 

Alternate Method 

Turn the adjusting screw in (clock¬ 
wise) until the engine begins to mis¬ 
fire, then give the wrench one-half 
turn in the opposite direction (counter 
clockwise) thus giving the approximate 
dwell angle requirement. 

One of the most important items to 
check is the breaker lever spring ten¬ 
sion. This is checked with a spring 
scale hooked immediately behind the 
breaker lever contact. Spring tension 
required to open the contact points 
should be 17-21 ounces when the scale 
is hooked in position. For ease in ad¬ 
justment of the spring tension on new 
sets of contact points, the breaker 
lever as received will produce a ten¬ 
sion exceeding that specified. To adjust 
the spring tension on a new set of 
contact points, use a pair of pliers to 
decrease spring tension. 



FIGURE 81 — Spring Tension 

Removal of Vacuum Control Unit 
10 Series 

The vacuum control unit is removed 
on the 10 Series by removing the two 
screws which hold the vacuum unit to 
the distributor body. 

80 Series 

The vacuum control can be removed 
from the distributor without completely 
disassembling the distributor: 

Advance the circuit breaker plate 


slightly to allow access to the heads of 
the two attaching screws. 

Remove screws. 

Pull the vacuum unit away to cause 
rotation of the plate in the advance 
direction (approximately 25 degrees). 

Raise the unit slightly, press down 
on the head of the elbow of the con¬ 
nector rod, turn unit until rod is un¬ 
hooked from plate and remove unit 
from the distributor assembly. 

CAUTION: During assembly , the 
clip of the plate ground lead must 
be placed under the head of one 
of the attaching screws. 

SPARK PLUGS 

The spark plugs should be removed 
periodically from the engine and ex¬ 
amined for burned electrode and dirty, 
fouled, cracked, or broken porcelains. 
The gaps should be checked, set, and 
rechecked with an adjusting tool and 
gauge. The recommended gap setting 
is .033"-.037". 



FIGURE 82 —Check Gap with Gauge 
Specifications 

Make Champion H-l 0 or H-l 8Y 

Torque 25-30 Ft. Lbs. 

Gap .033"-.037" 

Thread 7i6" 

CAUTION: When installing plugs , 
always use new gaskets. They aid 
in dissipating heat and also insure 
compression and power expansion 
pressure seal. 

Always use a torque wrench when 
installing spark plugs. Distortion from 
over-tightening will change the gap 
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clearance of the plug. Torque 25 to 30 
Foot Pounds. 

Inspection 

Cold fouling (“A” Fig. 83) is illus¬ 
trated by a dry black appearance and 
usually means that the next hotter plug 
should be substituted. If only one or 
two plugs have this appearance, it 
could be caused by sticking valves or 
bad ignition leads. Fouling of entire 
set might also be caused by dirty air 
cleaner, sticking heat riser or a faulty 
choke. 

Excessive oil (“B”) on the plugs dur¬ 
ing break-in of new engines or recently 
overhauled engines may occur before 
normal oil control is achieved. These 
plugs can be cleaned and reinstalled. 
Worn rings, excessive cylinder wear, 
excessive clearance between valve 
guides and stems may also cause wet 
fouling. 

Splashed fouling (“C”) occurs when 
new plugs are installed after a long 
delayed tune-up. Deposits accumulated 
during this time suddenly loosen up 
with the installation of new plugs and 
with a high speed run, the deposit 
shedding off the piston are thrown 
against the hot plug. 

Scavenger deposits (“D") are white 
or yellow in color and this is normal 
with certain branded fuels. Such ma¬ 
terials are designed to change the 
chemical nature of deposits to lessen 
misfire. 

Overheating (“E”) is indicated by a 
dead white or grey insulator which ap¬ 
pears blistered. This can be caused by 
over-advanced ignition timing, detona¬ 
tion and cooling system stoppages. A 
cooler heat range could be used. 

Pressure type gap tools if improperly 
used, impose a tremendously high unit 
pressure on the center electrode (“F ”). 



IGNITION TIMING 

After the distributor has been cali¬ 
brated properly, it can be installed 
and timed to the engine. 


Locate the No. 1 piston in firing 
position. 

Mesh the distributor drive gear with 
the camshaft mating drive gear in 
such a position that the rotor points 
to the (No. 1 cylinder) terminal of the 
distributor. 

Adjust the distributor by rotation so 
the breaker points are just separating. 
Install the spark plug wires in the fir¬ 
ing order 1, 5, 3, 6, 2, 4 or 1, 8, 4, 
3, 6, 5, 7, 2 counterclockwise in the dis¬ 
tributor cap. Start the engine and ac¬ 
curately time with a neon or power 
timing light. 

Ignition Timing and T.D.C. marks are 
milled into the vibration damper pul¬ 
ley. Ignition is set at the following 
specifications: 

Series Standard and Automatic 
O.D. Transmission 

10 5° B.T.D.C. 5° B.T.D.C. 

80 

2-Barrel Carburetor 

T.D.C. 5° B.T.D.C. 

optional high compression engine with 
4-Barrel Carburetor 

5° B.T.D.C. 5° B.T.D.C. 

A pointer protrudes from the timing 
chain cover to align with the milled 
notches (Figs. 84 and 85). 


T.D.C. 3° 5 ° 8° 10° 



FIGURE 84 — Timing Mark Location — 
1 0 Series 



INSTRUMENT CLUSTER 

The instrument cluster assembly con¬ 
tains the speedometer, low oil pressure, 
high beam indicator light, charge indi- 


10° B.T.D.C. 



FIGURE 85 — Timing Mark Location — 


80 Series 

cator light, electric gauge receivers for 
water temperature and fuel level in¬ 
dicators and directional signal indi¬ 
cators. 



FIGURE 86 — Instrument Cluster 
Assembly 

A printed circuit is used to complete 
the circuits on the cluster assembly. A 
disconnect plug which is part of the 
instrument panel wiring harness at¬ 
taches to the printed circuit connector 
pins. A key way is located in the 
printed circuit to insure correct assem¬ 
bly of the disconnect plug on the 
connector pins. 

CAUTION: When removing dis¬ 
connect plug , do not pry under 
the plug. Damage to printed circuit 
panel will occur. 

Instrument Cluster Removal 

Disconnect battery. 

Remove disconnect plug from rear 
of instrument cluster. Disconnect speed¬ 
ometer cable. 

Disconnect the two instrument panel 
lamp wires from connectors. 

Remove the three screws holding 
instrument cluster hood top to the in¬ 
strument panel. Carefully lift the hood 
up to disengage the flange from the 
groove. 

Mask lens and face area with tape 
to prevent possible scratches when re¬ 
moving instrument cluster. 

Remove the two screws holding 
cluster assembly in place. Lift the 


FIGURE 83 — Spark Plug Conditions 
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. Directional Signal Lights 
Instrument Illuminator Lights 


Speedometer Cable 
Attaching Adapter 


Fuel Level Indicator 


Instrument 
Voltage 
Regulator 

Oil Pressure Light 


Printed Circuit Panel 


Printed 

Circuit 

Plug 

Connection 


Generator Charge Light 
Connector or Choke Assembly 
Upper Beam Indicator Light 


Temperature Indicator 


FIGURE 87 — Rear View of Instrument Cluster 


cluster assembly up to disengage tabs, 
tilting the unit to the right and out 
through the face of the panel. 


Cluster Screws 



Hood Screws 


FIGURE 88 — Instrument Cluster 
Removal 

Installation 

The cluster assembly is installed 
through the face of the panel at an 
angle. 

NOTE: The two locating lugs must 
have the rubber insulators in place 
before the cluster assembly is 
installed. 

Install two cluster assembly screws. 
The hood is installed into place. The 
two metal tabs at the front engage the 
opening flange on the instrument panel. 

The flange of the instrument cluster 
housing must engage the groove in the 
hood area. This can be accomplished 
by inserting the tabs and then slightly 
jolting the hood forward with the heel 
of the hand until the lip of the cluster 
engages the groove in the hood. Care 
must be taken to prevent damage when 
installing the hood. 


Install the three screws holding the 
hood to the instrument panel. 

Connect the two panel lamps. 

The disconnect plug is connected to 
the cluster assembly. Install speedom¬ 
eter cable. 

Connect battery. 

Printed Circuit Panel 

When the printed circuit panel is 
defective, it must be replaced as it is 
not practical to repair it. 

Removing Printed Circuit Panel 

Remove the temperature and fuel 
indicator nuts, screw holding panel to 
the cluster assembly and the instru¬ 
ment voltage regulator. 

The panel is then removed. The 
light socket assemblies are easily dis¬ 
connected from the panel and in¬ 
stalled in the replacement unit. 

INSTRUMENT LIGHTS 

The instrument lights illuminate the 
faces of the instrument cluster gauges 
for night driving. 

The main light switch must be in 
“Park” or “Drive” position before the 
instrument lights will operate. Brilliance 
is controlled by rotating the switch 
knob. 

HIGH BEAM INDICATOR LIGHT 

This light is connected to the high 
beam circuit in the headlight foot or 
dimmer switch. When the high beam 
element is energized in the head 
lamps, a red light dot is seen in the 
center of the instrument cluster. 


CHARGE INDICATOR LIGHT 

A light is used to indicate general 
generator operation. When the out¬ 
put on the generator is below battery 
potential, a red light dot is seen on the 
left hand side of the instrument cluster. 
When generator output is above bat¬ 
tery potential, other factors (wiring, 
voltage regulator, etc.) being normal, 
the light is out. 

The charge indicator bulb is con¬ 
nected to the charging circuit obtain¬ 
ing its ground through the voltage 
regulator. When the generator output 
rises above battery potential, the cur¬ 
rent flow from the generator reverses 
the direction of flow in the charging 
circuit and the light goes out. At this 
time, the charge indicator light no 
longer obtains a ground through the 
voltage regulator. 

Since there is little residual magnet¬ 
ism in the alternator, it is necessary to 
supply a small amount of excitation 
current to the alternator field (rotor). 
This current can be supplied through 
the indicator light to the regulator ter¬ 
minal on the alternator through the 
voltage regulator to the armature field. 
This current is in the order of .25 am¬ 
peres and will cause the indicator light 
to operate when the ignition switch is 
turned on. 

As the alternator starts to generate 
voltage, the output voltage will de¬ 
velop at the regulator terminal. When 
this voltage exceeds the battery volt¬ 
age, the isolation diode will pass cur¬ 
rent to the battery and system. The 
indicator light is in parallel with the 
isolation diode. As current flows 
through the isolation diode, approxi¬ 
mately one volt is developed across 
the isolation diode; therefore, one 
volt will be developed across the 
indicator light which is not enough to 
light the light. Therefore, the indicator 
light will go out when the alternator 
is supplying current to the battery and 
system. 

LOW OIL PRESSURE 
WARNING LIGHT 

The low pressure warning light is 
wired in series with the oil pressure 
sending unit on the engine block. This 
sending unit contains a diaphragm, 
spring, linkage and electrical contacts. 
When the ignition switch is in the 
“on” position, the warning light circuit 
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is energized and the circuit is com¬ 
pleted through the closed contacts in 
the sending unit. Upon start of the en¬ 
gine, build up of oil pressure will 
compress the diaphram opening the 
contact points, thereby breaking the 
circuit. 

Oil Pressure Unit Test Procedure 

Connect indicator bulb in series with 
sending unit. Apply air or oil pressure 
to sending unit controlling pressure 
with a control valve and positive indi¬ 
cating gauge (Fig. 89). 


Battery 


12 Volt Test Light 


Restriction Orifice Should Be Contained in 
Gauge Unit to Prevent Fluctuations of 
Gauge Needle 





Oil Pressure Sending Unit 
or Pressure Switch 

Air Pressure Control Valve 


(Never Allow Over 150 Lbs.) 
+ Source of Air Pressure 


FIGURE 89 — Oil Pressure Warning 
Light Test Procedure 


With less than 4 P.S.I., the light will 
be on. Over this pressure, the light will 
be off. Specifications are subject to a 
tolerance of plus or minus 1 P.S.I. 

ELECTRIC GAUGES 

The King-Seeley “CV” (constant 
voltage) Telegage is an electric meter¬ 
ing system for the remote indication of 
fuel level of temperature. It is a sim¬ 
ple, single wire system between the 
instrument panel indicator and the 
gasoline tank or engine sending unit. 

Each system (fuel level or water 
temperature) consists of three com¬ 
ponents: 

The instrument panel indicator 

The fuel level or water temperature 
unit 

The instrument voltage regulator 

One regulator is used to operate the 
two gauge systems. A 4 ampere fuse 
protects the circuit. 


The tank and engine units are vari¬ 
able resistance units whose resistance 
is changed incidental to change in 
position or condition of the medium 
being measured. The panel indicators 
are milliammeters connected in series 
with the tank or engine units to indi¬ 
cate the current flowing in the resistance 
of that associated unit. The panel indi¬ 
cators are calibrated to indicate this 
current in terms of level or tempera¬ 
ture. 

Instrument Voltage Regulator 

Its function is to regulate the vari¬ 
able (input) voltage available from 
the car storage battery, or the charg¬ 
ing system to produce a constant 5.0 
volt output to the gauges. This regu¬ 
lator is a simple device operating with 
a heater bimetal in conjunction with 
a pair of contacts. It is temperature 
compensated to produce correct con¬ 
stant voltage for the gauge systems at 
all expected ambient temperatures. 
The voltage regulator does not pro¬ 
duce a steady DC voltage output, but 
rather a pulsating voltage at an effec¬ 
tive 5 volts DC. Input voltage lower 
than 5.0 volts will result in propor¬ 
tionately low gauge indication. 

Fuel Level Gauge 

With the tank empty, the float holds 
the slide rheostat (variable resistance) 
at maximum resistance causing the 
gauge to read zero with ignition 
switch on. With the tank full, the slide 
rheostat is moved to the minimum re¬ 
sistance point causing the gauge to 
read full with the ignition switch on. 
The use of a bimetal in the fuel indi¬ 
cator provides stability of reading and 
eliminates pointer fluctuation incidental 
to surging in the tank and the float 
bobbing on surface of the fuel. (Fig. 
90). 



Temperature Gauge 

The heart of the sending unit is a 
“sintered” material which has a char¬ 
acteristic of having low resistance 
when hot and high resistance when 
cold. In technical terms, it has a nega¬ 
tive temperature coefficient of re¬ 
sistance. It is enclosed in a sealed bulb 
which is screwed into the coolant 
chamber so that the resistor located in 
the extreme end of the bulb will fol¬ 
low the coolant temperature to be 
measured. The high resistance in the 
unit, when surrounded by cold coolant, 
causes the temperature indicator to 
read the cold end of the dial, with the 
ignition switch on. The low resistance 
of the unit, when surrounded by hot 
coolant, causes temperature indicator 
to read the hot end of the scale, with 
the ignition switch on. (Fig. 91). 

Fuel and Temperature Panel 
Indicator Service Instructions 

No units should be removed from 
the car until a check has been com¬ 
pleted which shows such units to be 
damaged or defective. 

NOTE: Check the gauge fuse lo¬ 
cated on the fuse panel. 

Equipment for Checking 

One known to be good “CV” level 
(tank) unit. If there is any question 
about the level unit being satisfactory, 
hook it up in series with a panel indi¬ 
cator and a “CV” voltage regulator 
known to be correct and 12 volt bat¬ 
tery, operate level (tank) unit by hand 
and see if panel indicator reads just 
below zero with level (tank) unit float 
in bottom position and full with level 
float in top position. 

Three ten-foot lengths of insulated 
wire equipped with clip terminals at 
each end are required. 



Indicator Constant 
Voltage 
Supply 


Level Indicator 
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Temperature Unit Operation 
with Low Temperature 

High Resistance 
When Cold 


Temperature Unit Operation 



Water 
Temperature Unit 


Constant Voltage Supply 



Temperature Unit Constant Voltage Supply 


FIGURE 91 — Temperature Indicator 


For a detailed check of voltage 
regulators, one known to be good 
panel indicator (any type fuel or 
water temperature) is required. 

Checking Voltage Regulator 

If the gauges simultaneously read 
considerably too high — for example, 
if the gas gauge reads up scale with 
an empty tank and the temperature 
gauge reads up scale with a cold en¬ 
gine, the voltage regulator is not work¬ 
ing properly and should be replaced. 

If the gauges simultaneously read 
too low, either the input voltage to the 
regulator is below 5 volts or the volt¬ 
age regulator is inoperative and should 
be replaced. Check battery voltage out¬ 
put before replacing voltage regulator. 

The voltage regulator is removed 
with the cluster assembly removed from 
the instrument panel. 

NOTE: The voltage regulator is 
electrically connected to the panel 
by the two contacts located under 
the voltage regulator. Two wave 
washers are located under each of 
the electrical contacts of voltage 
regulator. These wave washers 
must be correctly installed to assure 
electrical contact. 

Panel Indicators 

Disconnect lead wire at fuel level or 
temperature unit. 

Connect new level unit. Ground level 
unit. Place float in empty position. Turn 
on ignition switch. Panel indicator being 
checked should read bottom end (that 
is, empty or lowest temperature) of dial 
scale. 

Move float to full position. Panel in¬ 
dicator should read top end of scale. 

If checks indicate correct operation, 
both panel indicator and lead wire to 
unit are satisfactory. If it does not check 
satisfactorily, hook up new level unit to 


proper terminal of panel indicator, 
eliminating the panel indicator from the 
circuit. Repeat empty and full checks. If 
now correct, check lead wire for broken 
insulation, short, or broken wire. Cor¬ 
rect or replace lead wire. 

If panel indicator and lead wire func¬ 
tion properly with a new good level unit 
substituted, but did not with original 
unit, replace original unit. 

Be sure level (tank) unit is properly 
grounded to tank and also that the tank 
is grounded to the frame. 

Do not attempt to repair or calibrate 
any panel indicator, unit, or voltage 
regulator in the field as this is not prac¬ 
tical. Replacement with a new unit is the 
only means of servicing these gauges. 

The units are removed from the 
cluster assembly by carefully uncrimp¬ 
ing the tabs holding the lens in place. 
Remove the lens and instrument mount¬ 
ing face plate from the cluster. The fuel 
and temperature units are then re¬ 
moved from the cluster by loosening the 
mounting nuts. 

FUSE PANEL 



FIGURE 92 — Fuse Panel 


A fuse panel is located on the left 
side of the dash panel. The turn signal 
flasher is also located on this panel. 
Dome-Courtesy 9 ampere fuse protects: 


Domelight, Courtesy Lights, Cargo 
Light, Trunk Light and Clock. 

Park-Tail 6 ampere fuse protects: 

Park, Tail, Instrument, License, Glove 
Box and Clock Lights. 

Gauges 4 ampere fuse protects: 

Gauges, generator and Oil Lights, 
Park Warning Lights and E-Stick’ 
Wiring. 

Heater 20 ampere fuse protects: 

Heater or Air Conditioning Blower 
Motor, Air Conditioning Clutch, “Twin- 
Stick” Relay and 80 Series Automatic 
Transmission Wiring. 

Stop-Turn Signal 9 ampere fuse protects: 
Flasher, Stop Light and Back-up Light. 
If equipped with electric window lifts 
a 30 ampere circuit breaker is also lo¬ 
cated on the fuse panel. 

IGNITION SWITCH 

A four terminal switch with a key 
controlled starting position (to the ex¬ 
treme right) is used on all cars. 

CAUTION: Before any work is per¬ 
formed on electrical units , the bat¬ 
tery should be disconnected. 

Disconnect the ignition switch wires 
and remove the two screws located on 
the rear of the panel holding ignition 
switch in place. 

The switch is then removed toward 
the rear of the panel. 

Ignition Lock Cylinder Removal 

With the switch assembly removed, 
turn the key to the accessory position 
and insert a stiff wire or paper clip 
through the small hole in the switch 
housing to depress the small horseshoe 
lock retaining the lock cylinder (Fig. 93). 

Briggs and Stratton lock cylinders are 
used on all series. 



FIGURE 93 — Ignition Switch 
Assembly 


HEAD LAMPS 

The two outer mounted lamp as¬ 
semblies are the two element type; one 
element for city driving and the other 
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Vertical Adjustment 


for upper beam country driving. The 
inner mounted lamp assemblies contain 
one element each for upper beam coun¬ 
try driving light. 

In country driving, when upper beam 
lights are selected, four light assemblies 
will be in operation. Only the two outer 
lamp assemblies are “On” for city driv¬ 
ing selection. The number “2” on the 
sealed unit upper front section identifies 
it as the outer unit. The number “1” 
identifies the inner unit. 

Adjustment of beam direction may be 
made to agree with existing state regu¬ 
lations by the method outlined below. 
For access to the adjustment screws on 
each sealed beam, it is only necessary 
to remove the head lamp door. 

To obtain maximum results in road il¬ 
lumination and the safety that has been 
built into the headlighting equipment 
the headlamp beams must be properly 
aimed. 

Preparation of the Vehicle 
for Aiming 

Before proceeding, equalize tire 
pressures. 

Locate the vehicle on a flat, level sur¬ 
face. 

Cars should be unloaded with no oc¬ 
cupants in the car (except driver if re¬ 
quired), no unusual load in luggage 
space and free of excessive accumula¬ 
tions of ice and mud. 

Clean headlamps, especially aiming 
pads if a mechanical aimer is used. 

Where the recommended method of 
aiming the headlamps with mechanical 
aimers is used, be sure the aiming 
bosses on the Sealed Beam unit lenses 
have a flat surface. If damaged, re¬ 
place. 

Rock vehicle from side to side to 
equalize the springs and shock absorb¬ 
ers. 

Headlight Aiming 

The outer bulb “hot spots” on lower 
beam position are aimed to a spot in¬ 
dexing within six inches of the vertical 
center line of the lamp projected on a 
screen twenty-five feet ahead of the ve¬ 
hicle and two inches below a horizontal 
center line through the lamp projected 
on the screen twenty-five feet ahead. 
Aiming this element automatically aims 
the outer unit upper beam element 
properly (Fig. 95). 



Horizontal Adjustment 


FIGURE 94 — Headlamp Adjustment 


Vertical Centerline 
Ahead of Lamp 


Vertical Limits, 

± 2 Inches' 
Horizontal Limits 
0 to 6" Right 
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Horizontal Centerline 
of Lamp 
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FIGURE 95 — Aiming Pattern for 
Outer Units on Lower Beam 
Position 


The inner lamp unit, single beam is 
aimed with the “hot spot” two inches 
below the level of the lamp centers and 
two inches from the vertical center line 
and within six inches left or right of 
vertical center line (Fig. 96). 

A method of aiming the headlamps 
mechanically with adapters is shown in 
Figure 97. A number of other aimers of 
the type which utilize the small glass 
pedestals or gauge points provided on 
the sealed beam elements can also be 


Vertical Centerline^ 

m 


Horizontal Centerline 
of Lamp^ 



Vertical Limits 
± 2 Inches 




'*2 Inches 

horizontal Limits 
± 6 Inches 


FIGURE 96 — Headlamp Aiming — 

Inner Units Upper Beam Position 

satisfactorily used for adjusting the 
headlamp assemblies. 

LIGHT SWITCH 

A push-pull type operating light 
switch assembly is used on all cars. 
The switch (pulling from “off” position), 
provides a parking, then a headlight 
position. 

Turning the knob clockwise adjusts 
the dash lighting to dim position. Full 
turn counterclockwise turns the dome 
light on. 

A 20 ampere circuit breaker in the 
headlight switch protects the headlight 
circuit. 

To remove the light switch assembly, 
disconnect the battery. 

Place the switch in the full “off” posi¬ 
tion and press the button provided to 
release the switch shaft and knob as¬ 
sembly (Fig. 98). 



FIGURE 97 — Dual Headlight Arrangement — Mechanical Aimers Mounted 
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FIGURE 98 — Light Switch Assembly 


Remove the screws holding the head¬ 
light switch and bracket to the panel. 

NOTE: When installing headlight 
switch, position switch so that the 
shaft is lined up properly before 
tightening the bracket assembly. 

PARKING, TAIL, STOP, AND 
DIRECTIONAL LIGHTING 

The front parking and directional 
light assemblies are mounted in the 
bumper. 

Directional light assemblies contain 
double contact bulbs and two wire 
leads. One bulb element is directional 
signal and the other is parking light. 

Bulb #1034 (Trade Number) 

Directional Light 

Element.32 cp, 12-14 volts 

Parking Light 

Element.4 cp, 12-14 volts 

Tail, stop, and directional signal 
lights are all contained in the rear 
fender light assemblies. 

Double contact bulbs are used in the 
tail lamp assembly. One element is in 
the tail light circuit while the other ele¬ 
ment is alternately in the brake light 
or directional light circuit depending 
on how the directional control switch 
is positioned. 

Bulb #1034 (Trade Number) 

Stop Light Element 32 cp, 12-14 volts 

Tail Light Element . .4 cp, 12-14 volts 

DIRECTIONAL SIGNAL SWITCH 

The directional signal switch is 
mounted to a bracket at the upper end 
of the jacket tube just below the steer¬ 
ing wheel (Fig. 99). 

The signal switch cam is installed 
with an interference fit on the lower 
section of the steering wheel. Figure 
100 illustrates the location of the cam 
for correct cancellation of the switch. 

HORNS AND RELAYS 

The horn circuit includes a matched 
pair of horns, the horn relay, the bat¬ 
tery, the horn ring, and the body 



FIGURE 99 — Directional Signal 
Switch Mounting 



FIGURE 1 00 — Directional Signal 
Switch Cam Location 


metal. With the relay in the circuit, the 
contact is required to carry only the 
relay control current. 

The horn consists of a diaphragm 
that is vibrated by an electromagnet. 
When the electromagnet is energized 
it pulls on an armature that is attached 
to the diaphragm. Movement of the 
armature flexes the diaphragm and 
opens a set of contacts. This opens the 
electromagnet circuit and the dia¬ 
phragm returns to its original position, 
thus closing the contacts and repeating 
the cycle. A resistor is connected in se¬ 
ries with the magnet winding and 
across the contacts to reduce arcing at 
the contacts and prolong contact life. 

To reduce the current flow through 
the horn ring contacts, a relay is used 
between the battery and horn. The 
horn ring contacts then carry only re¬ 
lay current, while the relay opens and 
closes the circuit between the horn and 
battery (Fig. 101). 

Horn Circuit Service 

If the horn becomes inoperative, in¬ 
spect the wiring between the horn, horn 



FIGURE 101 - Horn Circuit 
(Schematic) 

ring or button, relay and battery for 
loose connections, faulty insulation, 
corroded terminals, and for a poor 
ground connection at the horn base. 
Most horn failures can be traced to 
faulty wiring or poor connections. 

If the horn does not operate when 
the ring or button is depressed, ground 
the "S” terminal of the horn relay with 
a jumper lead. If the horn operates it 
indicates proper operation of the horn 
and relay, and the horn ring switch 
should be carefully inspected for the 
source of trouble. 

If the horn still does not operate 
when checked as above, connect a 
jumper lead from the relay “B” to “H” 
terminals. If the horn now operates, a 
faulty horn relay is indicated. If it does 
not operate, check to be sure that bat¬ 
tery voltage is reaching the relay 
"B” terminal and that wiring and 
connections between the relay “H” 
terminal and horn are intact. Then, 
connect a jumper lead from the horn 
base to the vehicle chassis or engine 
and repeat the above tests. If the horn 
now operates the mounting bracket 
should be removed and the mounting 
surfaces cleaned and the mounting 
tightened when reinstalled. Otherwise, 
the horn itself is inoperative and should 
be replaced. 

Continuous operation of the horn is 
usually caused by a ground in the horn 
ring or button wiring. This may be 
checked by removing the horn ring wire 
from the relay “S” terminal. If this does 
not stop the horn operation, stuck relay 
contacts are indicated. 

Horn Adjustment 
Delco-Remy 

Adjust current by turning the adjust¬ 
ing screw (Fig. 103) counterclockwise to 
increase the current or clockwise to de¬ 
crease the current until the specified cur¬ 
rent is reached. Current adjustment is 
very sensitive. Therefore, care must be 
taken not to turn the adjusting screw too 
far. Turn only !/io of a turn at one time. 
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Current setting is 9.0-10.5 amperes at 
11.5 volts. 


Ground 



Voltmeter 


Battery 


FIGURE 102 — Connections for 
Horn Adjustment 



FIGURE 1 03 — Horn Adjustment — 
Delco-Remy 


The authorized King-Seeley Service 
Stations located nearest to the dealer 
will make repairs to or replace the de¬ 
fective unit without charge for parts or 
labor within the standard warranty. 

Lubrication of the needle shaft bear¬ 
ing is provided by a wick located at 
the rear of the speedometer head. 

The end play of the speedometer 
needle shaft bearing should be in¬ 
spected. Maximum end play not to ex¬ 
ceed .008" to .014". 

The following data is supplied for 
testing and calibrating the speedome¬ 
ter heads. 


Shaft Speed 

R.P.M. 

167 

500 

1000 

1500 


Indication 

M.P.H. 

9-11 

30-32.5 

60-63 

90-94 


Horn Relay 

The horn relay consists of an electro¬ 
magnet and a set of contacts arranged 
so that when the magnet is energized an 
armature is attached and the contacts 
close. A spring keeps the contacts open 
when the unit is at rest. 

To check the relay operation, ground 
the relay horn contact terminal. If the 
relay does not close with the terminal 
grounded, check the wiring and horns 
as described previously and remove the 
relay for a complete test. 

Clean relay points with contact file. 

SPEEDOMETERS 

King-Seeley magnetic type speed¬ 
ometers are used. 


Speedometer Cable Inspection 

Always inspect the speedometer 
cable housing, whenever working on the 
speedometer, for kinks or sharp bends 
in the housing. Make sure that the cable 
is of the correct length for the series 
required. 

To insure the use of speedometer 
cable cores which will give quiet and 
satisfactory service, locate the cable 
core on a flat surface in the form of an 
inverted “U” and then cross the open 
ends. Hold one end in the left hand, the 
other in the right hand. 

Twist one end, applying light finger 
pressure to the other end. If the core is 
satisfactory, the turning action will be 
smooth. 



Switch Cam 


Directional 
Signal Switch 


Horn Contact 

Seat Spri 


Horn Contact and 
Upper Bearing Assembly 


Horn 




Blowing Assembly 


FIGURE 104 — Horn Ring Assembly Details 


On a damaged core, although not 
noticeable by visual inspection, the turn¬ 
ing action will be jerky and, in a severe 
case, the core will leap or jump. 

The speedometer cable requires no 
lubrication but as a sound deadener, it 
is beneficial to coat the cable with a 
light coating of high melting point 
grease. 

SAFETY STARTER AND BACK-UP 
LIGHT SWITCH ADJUSTMENT 

The safety starter switch also func¬ 
tions as a back-up light switch, when 
the car is so equipped; therefore, the 
following adjustments will also auto¬ 
matically adjust the back-up light 
switch for proper contact when the 
gear selector lever is in “R” position. 

CAUTION: Do not turn key to 
“Key-Start” position while the en¬ 
gine is running. 

The safety switch is incorporated to 
insure against starting the engine with 
the automatic transmission in gear. 
This switch is located on the steering 
jacket tube beneath the instrument 
panel. 

NOTE: Make certain that the park¬ 
ing brake is fully applied before 
making any adjustments. 

Loosen the two cap screws that se¬ 
cure the switch to the steering jacket 
tube. Place the selector lever in the 
“NT position. Using a V32" punch as 
an aligning pin, insert the pin in the 
hole on the face of the switch. If nec¬ 
essary, rotate the switch until the pin 
enters freely into the hole in the switch 
toggle (Fig. 105). Secure the two cap 
screws that fasten the switch to the 
jacket tube. Remove the aligning pin. 



FIGURE 105 — Safety Starter and 
Back-Up Light Switch. Shown Removed 
for Illustration Purposes 
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NOTE: The tang of the switch must 
enter into the channel on the op¬ 
erating shaft before securing the 
switch to the jacket tube. 

When the switch is adjusted as out¬ 
lined, the engine will only start in 
either “P” (Park) or “N” (Neutral) 
position. 

RADIO MOTOROLA 
MODEL 3TMR 

Motorola Model 3TMR radio is a 
completely transistorized superhetero¬ 
dyne, push button radio. The stations 
may be pre-selected (by means of 5 
push buttons) or manually tuned. The re¬ 
ceiver contains 5 transistors, 2 diodes, 
and utilizes a plated circuit chassis. 
Some installations use a rear seat 
speaker and control. 



Station Selector Buttons 


FIGURE 106 — Motorola Radio 
Model 3TMR 

Rear Seat Speaker and Control 

When the vehicle is equipped with a 
rear seat speaker, the volume delivered 
to the front and rear speakers is con¬ 
trolled by means of a variable control 
mounted on the bottom of the instru¬ 
ment panel. When the control is in the 
mid-position, both speakers will oper¬ 
ate with equal volume. Rotating the 
control knob clockwise will cause all of 
the volume to come from the front 
speaker. Conversely, rotating the con¬ 
trol knob counterclockwise transfers 
all the volume to the rear seat speaker. 

Tuning Range 

RF frequency 540 to 1610 KC 

IF frequency 262.5 KC 

Transistor & Diode Complement 

RF Amplifier 2N640/2SA72* 

Converter 2N642/2SA72* 


IF Amplifier 
Audio Driver 
Power Amplifier 
AF Detector Diode 
AGC Diode 
*Or equivalent 


2N641 /2SA72* 
2N573 
2N176 
INI 39 
INI 39 


Antenna Trimmer Adjustment 

An antenna trimmer adjustment is 
provided on the rear of the radio for 
matching the circuit of the receiver to 
the car antenna. The adjustment must 
always be made after installation of 
the receiver and antenna, or after any 
repairs on either of the units. This ad¬ 
justment should also be checked when¬ 
ever radio reception is unsatisfactory. 

The following procedures should be 
followed whenever adjusting the an¬ 
tenna trimmer: 

Turn on the receiver and allow to 
warm up for approximately 15 minutes. 

Raise the antenna to its maximum 
height. 

Tune in the radio to a weak station 
near 1400 KC. 

Adjust the antenna trimmer screw for 
maximum signal. 

Setting the Push Buttons 

IMPORTANT: Push buttons operate 

in an up and down direction. To set 

the push buttons for automatic tun¬ 
ing proceed as follows: 

Permit the receiver to operate ap¬ 
proximately 15 minutes. 

Collapse the antenna. 

Push the button up (approximately 
Vi") to unlock the tuner. 

Select a station with the manual 
tuning knob. Tune carefully for clearest 
reception. 

Push the button down as far as it 
will go (to lock the tuner) and then re¬ 
lease it. This station is now set for au¬ 
tomatic tuning. 

Follow the same procedure for the 
remaining buttons. 

Minor Repairs 

The following information is intended, 
as an aid in locating minor difficulties 
without a specialized knowledge of 
radio and without radio test equipment. 
Testing of the radio should be done by 
a trained radio technician. 

If the radio does not operate check 
the radio fuse. 

If the fuse is not at fault, check the 
radio lead-in cable for an open circuit. 


A faulty antenna could cause weak 
or intermittent reception or static in the 
radio. 

Unplug the existing antenna lead- 
in cable at the antenna socket (on the 
back of the radio). 

Plug in a cable and antenna of 
known good quality into the antenna 
socket. Hold the antenna outside the 
car and check radio reception. 

If reception is satisfactory, check 
existing antenna for a short to ground. 
Also check the lead-in cable for con¬ 
tinuity or a short. 

Speaker Repairs 

A speaker, once it has been dam¬ 
aged, is usually not repairable and 
should be replaced with a new unit. 
Defective speakers usually have one or 
more of the following symptoms: 

Audio distortion, particularly on 
the low frequency notes and at high 
volume. 

Rattles and buzzes caused by for¬ 
eign material hitting or rubbing 
against the speaker cone. 

Raspy noises caused by foreign 
matter inside the speaker restricting 
free movement of the speaker cone. 

Radio Polarity 

When servicing the radio the “A” 
lead must be connected to the positive 
side of the power source. If connected 
otherwise, receiver will not operate and 
damage to components will result. 

Power Supply Requirements 

It is preferable to use a storage bat¬ 
tery (without a battery charger) in place 
of a battery eliminator. If a battery 
eliminator is used, it must be well- 
filtered and regulated. 

Radio Removal 

The radio is retained to the instru¬ 
ment panel by the control shaft bush¬ 
ing nuts. 

Radio is removed by first disconnect¬ 
ing battery and removing antenna lead 
from receiver. 

Disconnect power lead from receiver 
and unplug receiver to speaker cable. 

Pull radio control knobs from re¬ 
ceiver and remove control shaft bush¬ 
ing retainer nuts. 

Radio can now be removed toward 
back and down from instrument panel. 
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SPECIFICATIONS 

BATTERY 

Series 

Make 

Model 
Rating 

No. of Plates 
(Each Cell) 


1 0 Without Air 
Conditioning 

Rambler 

“Powr-Guard" 

2SM-50 

50 Ampere Hours 


Series 


Make 

Model 

Rating 

No. of Plates 
(Each Cell) 

GENERATOR 

Series 

Make 

Model 

Type 

Rotation 

Brush Spring 
Tension 

Field Current at 
12 volts, 80°F. 
Cold Output at 
70°F. 


VOLTAGE 
AND CURRENT 
REGULATOR 

Series 

Make 

Model 

Cut-Out Relay 
Closing Voltage 
Air Gap 
Point Opening 

Voltage Regulator 
Volt 

Air Gap 

Current Regulator 

Amperes 
Air Gap 


1 0 With Air 
Conditioning 
80 ALL 

Rambler 

“Powr-Guard" 
2SMH-60 
60 Ampere Hours 

11 


10 Without Air 
Conditioning 
Delco-Remy 
1102333 
Shunt 

Clockwise at Drive 
End 

28 Oz. 

1.48 — 1.62 
Amperes 
30 Amperes, at 
14.0 Volts 
2150 RPM 


ALTERNATOR 

Series 

Make 

Model 

Rotation 

Output 

Rated Current 
Output 
Brushes 

Ground Polarity 
Field Current 


VOLTAGE 

REGULATOR 

Make 

Model 


STARTER 

MOTOR 

Series 

Make 

Model 

Brush Spring 
Tension 

No Load Test Am¬ 
perage Draw 
Volts 


10 With Air Condi¬ 
tioning — 80 All 
Motorola 
A-12NAM451 
Clockwise at Drive 
End 

Controlled by Volt¬ 
age Regulator 
33 Amperes at 
15 Volts 
Two 

Negative 

Field Current Limits 
Using Fully 
Charged Battery 
as a Supply 
Minimum Field Cur¬ 
rent 2 Amps. 
Maximum Field 
Current 2.5 
Amps. 


Motorola 
TVR-12NAM6 
Sealed at the fac¬ 
tory — No 
adjustments 


10 

Delco-Remy 

1107201 

35 Oz. Minimum 

49 — 76 
10.6 


Lock Test Maxi¬ 
mum Amperes 
Volts 

Solenoid Switch 
Model 
Hold in 
Winding 
Both Windings 


DISTRIBUTOR 

Series 
Make 
Model 
Rotation 
Point Opening 
Cam Angle 
Condenser 
Capacity 
Breaker Lever 
Tension 
Centrifugal 
Advance 
(Distributor De¬ 
grees and 
R.P.M.) 

Start 

Intermediate 

Intermediate 

Maximum 


Series 

Make 

Model 


300 Min. — 360 
Max. 3.5 Volts 

1114262 

10.5 — 12.5 Amps. 

at 10 Volts 
42-49 Amps, at 10 
Volts 


10 

Delco-Remy 

1110289 

CCW @ Rotor End 
.016" 

31° —34° 

.18 —.23 Mfd. 

17 — 21 Ozs. 


.5° —2.5° @ 600 
RPM 

5° —7° @ 900 
RPM 

7.5°-9.5° @ 
1500 RPM 
10 ° — 12 ° @ 

2100 RPM 


80 

Delco-Remy 

1111025 



RPM 

6200 — 9400 

Rotation 

CCW @ Rotor End 


Lock Test Maxi¬ 


Point Opening 

.016" 

10 Without Air 

mum Amperes 

270 — 310 

Cam Angle 

o 

CN 

CO 

1 

o 

CO 

CN 

Conditioning 

Volts 

4.25 

Condenser 


Delco-Remy 

Solenoid Switch 


Capacity 

.18 —.23 Mfd. 

1119003E 

Model 

1119798 

Breaker Lever 



Hold in 

10.5— 12.5 Amps. 

Tension 

17 — 21 Ozs. 

11.8 — 13.5 

Winding 

at 10 Volts 

Centrifugal 


.020" 

Both Windings 

42 — 49 Amps, at 

Advance 


.020" 


10 Volts 

(Distributor De¬ 





grees and 



Series 

80 

R.P.M.) 


1 q p 1 A 7 /-it 

Make 

Delco-Remy 

Start 

0° —2° <5> 350 

1 o.O — 1 4./ OT 

Model 

1107282 


RPM 

1 Z 0 r 

DAO" 

Brush Spring 


Intermediate 

7.5° _ 9.5° @ 775 

.UOU 

Tension 

35 Oz. Minimum 


RPM 


No Load Test Am¬ 


Intermediate 

12° — 14° @ 


perage Draw 

65—100 


1300 RPM 

27-31 

Volts 

10.6 

Maximum 

17° _ 19° @ 

.075" 

RPM 

3600 — 5100 


1900 RPM 
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Vacuum 

Control 

Series 

Model 

Inches of Mercury 
to Start 
Advance 

Inches of Mercury 
for Full 
Advance 

Maximum 

Advance 

(Distributor 

Degrees) 

Series 

Model 

Inches of Mercury 
to Start Ad¬ 
vance 


10 

1116207 

5" - 7" 

1575" _ 17.25" 

11 ° 

80 

1116212 

5" - 7" 


Inches of Mercury 
for Full Ad¬ 
vance 
Maximum 
Advance 
(Distributor 
Degrees) 

IGNITION 

COIL 

Series 

Make 

Model 

Primary Resist¬ 
ance, Ohm 
Secondary Resist¬ 
ance, Ohm 

Series 

Make 


14.25" — 15.75" 

10 ° 

10 

Delco-Remy 

1115066 

3.3-4.1 

7200 — 9500 

80 

Delco-Remy 


Model 

Primary Resist¬ 
ance, Ohm 
Secondary Resist¬ 
ance, Ohm 

IGNITION 

RESISTOR 

Series 

Model 

Resistance at 
80°F. 

SPARK PLUG 

Model 

Thread 

Spark Plug Gap 
Torque 


1115105 
1.28 — 1.42 
7200 — 9500 


80 

1957154 
1.80 Ohm 


Champion H-10, or 
H-18Y 
14 M.M. 

.033" — .037" 

25 — 30 Ft. Lbs. 


BULB CHART 


ade Number 

American Motors 


Candle Power 

Part Number 

Location 

57 

G-127934 

Instrument Illumination 

2 C.P. 


Headlamp Beam Indicator 

Clock 

Glove Box 

Directional Signal Indicator 
Generator Charge Indicator 

Oil Pressure Signal 

Overlay 

Light 

67 

G-142450 

License 

3 C.P. 

1004 

G-455136 

Dome 

15 C.P. 


Courtesy 

1034 

G-454645 

Tail, Stop, 

32 & 4 C.P. 


Park, and Direction 

1073 

G-454646 

Back-Up 

32 C.P. 

4002 (Outer) 

3200159 

Headlight—Upper Beam Element 

4001 (Inner) 

3200160 

Headlight—Lower Beam Element 

1893 

3451933 

Console Overdrive Indicator Light 

1.5 C.P. 
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J-21156 



J-21 157 



J-21155 




J-21008 



J-21 154 


J-21156 Alternator Rotor Remover 
J-21157 Split Spring Washer Tool 
J-21155 Alternator Bearing Remover 


J-21053 Field Jumper Wire 
J-21008 Diode (Continuity Light) 
J-21154 Alternator Bearing Installer 


FIGURE 107 — Alternator Tools 
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CARBURETOR AIR CLEANER 

The replacement element type (dry) 
air cleaner is used as standard equip¬ 
ment on all series. 

The air cleaner is necessary to pro¬ 
tect the working parts of the engine 
as well as the fuel system from abra¬ 
sive clogging action of dust, dirt, and 
sediment normally present in the com¬ 
bustion air supply. 

The lower portion of the air cleaner 
is so designed to reduce to a very low 
level the noise of vibration periods 
emitted through the carburetor by the 
intake air rushing through to the intake 
system. The air cleaner also acts as a 
flame arrester in the event of a back¬ 
fire through the carburetor. 

In order for the air cleaner to func¬ 
tion properly, it must be serviced peri¬ 
odically. A dirty element will restrict 
air flow to the carburetor and create 
an overly rich mixture condition and 
excessive fuel consumption as well as 
become unable to filter dust and dirt 
and thereby cause abnormal wear to 
the working parts of the engine. 

The air cleaner should be serviced 
in accordance with the instruction decal 
attached. However, where no decal is 
present, service the air cleaner as 
follows: 

Replaceable Element Type 

Every 4000 miles, remove cartridge 
and shake out accumulated dirt — DO 
NOT WASH. Install a new American 


Motors cartridge every 25,000 miles 
normally. Under extreme dust condi¬ 
tions, it will be necessary to service or 
replace more often. Accumulated dirt 
restricts air flow, reducing fuel econ¬ 
omy and performance. 

FUEL TANK 

A woven Saran sleeve type fuel filter 
is attached to the end of the fuel out¬ 
let tube (Fig. 1) inside the fuel tank. 
This filter is rated at 65 micron and 
also repels water. Under normal con¬ 
ditions it requires no routine mainte¬ 
nance or service. 



FIGURE 1 — Saran Fuel Filter (Inside 
Fuel Tank) 


Sedan and Two-Seat 
Station Wagon 

A nineteen gallon fuel tank (Fig. 1) 
is suspended from the rear of the 
underbody by two steel straps. A tank 
drain plug is provided to facilitate 
draining. However, interior tank baf¬ 
fles are not used. 

The fuel tank filler is located on the 
side of the left rear fender and is 
connected to the fuel tank inlet by a 


rubber connecting tube secured with 
clamps. An air vent tube, attached to 
the upper portion of the tank adjacent 
to the filler neck, extends upward and 
attaches to the filler tube just inside 
fuel filler cap to relieve the air being 
displaced by fuel when the tank is 
being filled. The fuel tank filler cap 
vent provides a means for excess 
vapors to escape and also prevents 
formation of a partial vacuum within 
the tank as fuel is being consumed. 

Fuel tank removal requires discon¬ 
necting the tank to fuel pump tube at 
the tank and separating the gas gauge 
wire at the insulated connector from 
the tank sending unit. Loosen the filler 
neck clamp and remove the air vent 
tube by loosening the spring clamp at 
the tank with spring clamp pliers. 

With the fuel tank supported on a 
suitable jack pad, remove the strap 
bolts and lower the tank. 

Three-Seat Station Wagon 

A seventeen gallon fuel tank is lo¬ 
cated inside the right rear quarter 
wheelhouse panel behind the right 
rear wheel. A tank drain or air vent 
tube is not used. The filler cap is vented 
to relieve excess fuel vapors and also 
prevent formation of a partial vacuum 
within the tank as fuel is being 
consumed. 

Fuel tank removal is accomplished 
from inside the car as follows: 

Remove the third seat cushion from 
the bracket. Remove the screws from 
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the trim and metal fuel tank cover 
over the right rear quarter wheelhouse 
panel. Remove the filler tube flange 
screws and pull the filler tube out of 
the fender opening. Disconnect the 
wire and fuel hose from the tank send¬ 
ing unit. Remove the tank attaching 
screws from the front and rear gas 
tank flange. Lift the tank out of its 
compartment. 

FUEL PUMP 

A piston type combination fuel and 
vacuum booster pump with a 1 5 mi¬ 
cron pleated paper filter is used on all 
models. 

NOTE: Replace filter element every 
12,000 miles, or sooner, as required. 
The fuel pump rocker arm is acti¬ 
vated by an eccentric on the engine 
camshaft and provides a steady sup¬ 
ply of fuel at a fairly constant pres¬ 
sure to the carburetor. 

On the 10 Series, the pump arm is 
equipped with a shoe. The shoe re¬ 
duces bearing pressure on the cam. 
Its convex shape presents a greater 
area to the cam, and the shoe itself 
distributes the load over a larger por¬ 
tion of the pump arm. When the car¬ 
buretor float needle valve closes, 
accumulation of fuel in the pump 
extends the diaphragm compressing 
the diaphragm spring. This action 
causes the rocker arm linkage to be¬ 
come inoperative until the pressure on 
the diaphragm and spring is reduced. 
The fuel pump discharge pressure is 
thus controlled by the diaphragm spring. 

The double action (combination) fuel 
and vacuum pump, in addition to sup¬ 
plying fuel pressure, incorporates a 
vacuum booster pump which helps 
boost intake manifold vacuum for more 
stable windshield wiper operation. 

Disassembly 

Carter fuel pumps are serviced with 
repair kits. Individual service parts are 
also available. The valves in both the 
fuel and vacuum sections are not re¬ 
placeable but are serviced as part of 
the complete valve housing section. 
CAUTION: Do not immerse valves, 
diaphragm piston ring , or oil seals 
in chemical parts cleaner. The filter 
bowl should be drained and 
cleaned and the filter element re¬ 
placed every 12,000 miles, or 
sooner. 



FIGURE 2 — Cross Sectional View of 
Piston Type Fuel and Vacuum Booster 
Pump — 80 Series Shown 

A new gasket should be installed 
when the element is replaced. Any ac¬ 
cumulated iron oxide deposits should 
be removed. 

Remove filter bail, bowl, element, 
spring, and gasket. 

File a locating mark on the edges of 
the fuel and vacuum valve housings 
and the pump body. 

Remove the diaphragm and valve 
housing attaching screws, the vacuum 
and fuel section valve housings, and 
vacuum housing gasket/ Remove the 
vacuum piston assembly by operating 
the cam lever until the piston is as high 
in the cylinder as possible; then grasp 
the nut in the center of the piston and 
turn the piston slightly while pulling 
upward. 

Remove the two screws in the fuel 
section valve housing and separate the 
valve housing cover and air dome 
diaphragm. 

Remove the cam lever return spring, 
plug, cam lever pin, and cam lever. 

NOTE: Use Carter rivet extractor 
T-109-211 to remove rivet plug. 
Tap the cam lever pin out of body 
using a drift inserted through the 
small hole in the pump body. Re¬ 
move fuel section diaphragm from 
pump body. 

Under normal service, the pump 
may be cleaned without further dis¬ 
assembly. Clean all parts in solvent 
and dry with compressed air. 

CAUTION: Use care not to dam¬ 
age piston cylinder wall, piston 
shaft, or shaft hole in body. 
Scratches or nicks will prevent 


proper operation. Some engine oil 
may be found on both sides of the 
piston and in piston cylinder and 
vacuum valve housing. This is a 
normal occurrence. A controlled 
amount of oil is admitted to lubri¬ 
cate the piston. The oil seal in the 
fuel section seals the spring side of 
the fuel diaphragm from the crank¬ 
case and a deposit, in excess of a 
few drops, of oil on the diaphragm 
indicates leakage past the oil seal. 

Be sure the seat for the seal in the 
casting is clean and smooth. 

Assembly 

Assemble the fuel section valve hous¬ 
ing and filter cover using a new air 
dome diaphragm. The opening in the 
air dome diaphragm is located over 
the intake valve. The filter cover is po¬ 
sitioned correctly when the inlet pas¬ 
sage in the cover aligns with the inlet 
valve. Tighten the attaching screws al¬ 
ternately and securely. 



FIGURE 3 — Fuel Pump Assembly 
Sequence — 80 Series Shown 










Lubricate fuel section diaphragm 
shaft around oil seal with engine oil. 
Position diaphragm on valve housing 
and thread all the attaching screws 
through diaphragm. (This helps avoid 
damage to the screw holes in dia¬ 
phragm.) 

Place diaphragm and valve housing 
in position in body casting (align marks 
made before disassembly). First start 
all screws one or two threads; then 
tighten the screws alternately and 
securely. 

Lubricate forked end of lever, pin 
hole in body and pin hole in lever, 
and the pin itself with engine oil. 
Install lever and pin. 

NOTE: Forked end of lever goes 
around diaphragm shaft. Be sure 
loose bumper washer on dia¬ 
phragm shaft is on top of lever and 
between lever and fixed washer on 
shaft. To install pin , use a drift and 
tap pin into the hole in the body 
until it hits the stop on the bottom 
of the hole; move the lever while 
tapping to align hole in lever with 
the pin; then install plug. 

Install lever return spring. 

To replace the synthetic rubber pis¬ 
ton ring, do not disassemble the pis¬ 
ton. Slip the old ring off and the new 
one in place stretching the ring just 
enough so it slips over the plates. 

Place the piston shaft between soft 
shims and clamp in a vise to prevent 
its turning and check to be sure the 
nut is tight. If it is necessary to disas¬ 
semble the piston, do not install the 
ring until the piston is assembled and 
the nut tightened, otherwise the ring 
may not fit in its groove freely. When 
the piston is properly assembled, the 
smaller flat plate is next to the shoul¬ 
der on the piston shaft. Then with the 
thin stamped plate, lip facing down¬ 
ward, the ring fits into the groove 
formed by the lip on the thin plate 


The Carter Model AS-3536S used on 
the 10 Series with automatic transmis¬ 
sion is a Single Bore Down-Draft Car¬ 
buretor which incorporates two light 
weight aluminum castings. Readily ac¬ 
cessible adjustments and the combined 
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and the larger upper plate. The small 
washer goes between the lock washer 
and large plate. 

Lubricate the piston shaft and cylin¬ 
der and then place piston in pump 
body. Use a piece of thin feeler stock 
or fingernail to work ring into the 
cylinder. 

Place attaching screws in vacuum 
valve housing and place gasket on 
body casting. Position vacuum spring 
on piston. Align marks made on cast¬ 
ings before disassembly and install 
vacuum valve housing, two 10-32 
screws 1" to 1 !4" long temporarily in¬ 
stalled in opposite screw holes are 
helpful as pilots so that housing may 
be pushed straight downward against 
the tension of the spring. Following 
this procedure will prevent cross 
threading the permanent attaching 
screws. Press downward while tighten¬ 
ing the attaching screws alternately 
and securely. 

Install a new gasket in valve hous¬ 
ing and filter cover. Place retainer in 
ears on cover and swing to one side. 
Install spring and new filter element in 
bowl and install bowl on pump. Posi¬ 
tion retainer under bowl; tighten re¬ 
tainer screw. 

CAUTION: Do not over-tighten. 

Fuel Pump Tests 

Be sure filter is not clogged before 
making tests. The following tests apply 
to the Fuel Section of the combination 
fuel and vacuum pump. 

On Engine: Volume test: one quart 
of fuel in one minute or less at 500 
RPM engine speed. 

Vacuum test: at least ten inches 
(10") Hg. (vacuum) at 500 RPM en¬ 
gine speed. 

IMPORTANT: Fuel line from pump 
to carburetor must be disconnected 
so pump will operate at full capacity. 

Pressure test: Connect a pressure 
gauge to a “T” fitting at the car- 


CARBURETOR 

CARTER MODEL AS-3536S 

body flange casting make it easy to 
service. All fuel and vacuum passages 
are confined to the two castings; cali¬ 
bration points are easy to check and 
clean in service. All major gasket 
surfaces are above the fuel level to 
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buretor. The length of the hose on 
the pressure gauge should not ex¬ 
ceed six inches (6"). IMPORTANT: In¬ 
accurate pressure readings may re¬ 
sult if a “T” fitting is not used or if 
a longer hose is used between the 
“T” connection and the pressure 
gauge. 

Vent pump by allowing it to pump 
fuel for a few seconds unrestricted 
through the line into a container. 
This procedure is necessary to re¬ 
move air and vapor that may be 
trapped in the pump. 

Pressure specifications are: Four 
pounds (4 lbs.), P.S.I. minimum to five 
and one-half pounds (5/2 lbs.), P.S.I. 
maximum at 500 RPM engine speed. 

Vacuum Pump Test 

On Engine: 

Check the pump with a vacuum 
gauge. Disconnect both lines at the 
booster pump. Connect a vacuum 
gauge to the booster inlet, windshield 
wiper side. Operate the engine at 800 
to 1,000 RPM and note the vacuum 
gauge reading. A vacuum reading of 
1 4" to 19" Hg. is normal. 

To effectively test a fuel pump sus¬ 
pected of pumping oil or gasoline into 
the manifold through the outlet side of 
the vacuum booster it is necessary to 
install a trap in the tube to the mani¬ 
fold. This can be accomplished by using 
a standard 2" glass bowl type fuel fil¬ 
ter with the element removed. Install 
the filter at the fuel pump vacuum 
booster outlet to manifold. This device 
will collect any oil passing through the 
pump. 

IMPORTANT: This piston type vac¬ 
uum booster requires a certain amount 
of oil for lubrication, therefore some 
oil will be found in the trap as well as 
the manifold tube. For all practical 
purposes 1" of oil accumulated in the 
trap after 25 miles of driving consti¬ 
tutes a defective pump. 


minimize fuel leakage. A two stage 
high speed metering control is used 
to produce instantaneous response to 
engine demands. One is mechanically 
controlled and the other is actuated 
by manifold vacuum. 
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The carburetor model number is 
stamped on a triangular identification 
tag attached to the carburetor. This 
tag also contains other important in¬ 
formation and should always be in¬ 
stalled on the carburetor. 

CARBURETOR CIRCUITS 

Five conventional circuits are used 
in this carburetor: Float Circuit, Low 
Speed Circuit, High Speed Circuit, 
Pump Circuit, and Choke Circuit. 

Float Circuit 

The float circuit maintains an ade¬ 
quate supply of fuel at the proper 
level in the bowl for use by the other 
circuits. The twin floats, which closely 
follow the contours of the bowl, are 
designed to provide a stable fuel sup¬ 
ply under all operating conditions. 
The floats are connected with a one- 
piece arm and lever assembly which 
contacts the fuel inlet needle (Fig. 4). 
It is extremely important that the float 
lever contact the center of the needle 
to assure it will seat correctly. 

Fuel enters the carburetor through 
the needle and seat assembly. When 


the fuel reaches a predetermined level 
in the bowl, the float lever pushes the 
needle into its seat to shut off the flow 
of fuel. The fuel level is maintained by 
the opening and closing of the needle. 

The importance of clean fuel can¬ 
not be overemphasized. Even a tiny 
speck of dirt lodged between the 
needle and seat will cause the car¬ 
buretor to flood. Replacing needles 
and seats or adjusting floats will not 
stop flooding due to dirt. 

The needle and seat assembly con¬ 
sists of a solid needle and a resilient 
seat. This synthetic material seat insert 
provides a more positive seal and 
therefore maintains a more constant 
fuel level in the carburetor bowl. It is 
not readily affected by small particles 
of foreign material. 

The float pin retainer is held in place 
by the bowl cover to prevent the float 
from rising out of its normal position. 
Failure to install the retainer will 
cause spasmodic flooding. 

The float bowl is vented by a com¬ 
bination inside-outside vent to assure 
proper air pressure above the fuel at 
all times. By venting the bowl in this 
manner, hot engine starting and hot 


idle performance is improved. A solid 
bowl cover gasket on one side of the 
carburetor is used in conjunction with 
a channel cast in the underside of the 
bowl cover to allow air from these 
vents to enter the bowl. The gasket 
provides a baffling action to prevent 
fuel being discharged out the bowl 
vents during extremely rough road 
operation or short-fast turns. 

To avoid air or fuel leakage, the 
castings must seal tightly at the various 
passage connections and between the 
bowl and the carburetor bore. Always 
use a new bowl gasket to assure this 
positive seal to prevent stalling or 
erratic low speed performance. 

Low Speed Circuit 

Fuel for idle and early part throttle 
mixture is metered through the low 
speed circuit. 

Extreme care should be exercised in 
handling the carburetor during servic¬ 
ing operations as the throttle valve 
(when open) extends below the flange 
surface. The edge of the valve is 
angled and can be easily damaged. It 
is also important that care be taken 
when handling the air horn and bowl 
cover as the low speed jet is pressed 
into the bowl cover and may be dam¬ 
aged by rough handling. The pressed- 
in low speed jet is not serviced sepa¬ 
rately and must never be removed. 

Gasoline enters the idle well through 
the metering rod jet and the power jet 
(Fig. 5). The low speed jet meters the 
fuel at the lower end of the tube. Fuel 
flows up through the tube into the pas¬ 
sage in the bowl cover where air, 
metered through the by-pass, mixes 
with the fuel. Both air and fuel then 
pass through the economizer and move 
downward in the passage where addi¬ 
tional air, metered by the idle bleed, 
mixes with the fuel and is discharged 
into the manifold through the idle port 
opening and the idle adjusting screw 
port. 

Adjusting the idle mixture screw con¬ 
trols the amount of mixture discharged 
into the manifold. Turning the idle 
screw toward its seat reduces the 
amount of mixture; turning the screw 
out increases the amount of mixture 
supplied to the engine. 

The idle port is slot-shaped and as the 
throttle valve is opened, more of the 
idle port is uncovered which allowsa 
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FIGURE 6 — High Speed Circuit 


calibrated increase in the amount of 
mixture admitted to the manifold. 

The idle jet, by-pass, economizer, 
idle bleed, and idle port hole, as well 
as the bore of the carburetor are all 
metering points and must be free from 
dirt and carbon. Restrictions will cause 
poor low speed performance. Worn or 
damaged idle adjusting screws should 
be replaced. 

The long plug at the lower end of 
the low speed passage reduces the size 
of idle port cavity. This prevents engine 
surge during deceleration. It should not 
be removed in service. 

A vapor vent hole drilled into the 
bore of the carburetor above the 
throttle valve aids in quick hot-engine 
starting. It prevents fuel vapors from 
accumulating in the bore of the carbu¬ 
retor by allowing them to escape to 
the atmosphere. 

High Speed Circuit 

Fuel for most part throttle and all full 
throttle operation is supplied through 
the high speed circuit. 

The position of the metering rod in 
the metering rod jet, and the power jet 
rod in its jet, controls the amount of 
fuel admitted to the high speed nozzle. 

The metering rod is larger in diame¬ 
ter at its lower end (Fig. 6). As the 
throttle is opened the metering rod 
moves downward and more fuel is 


permitted to flow through the metering 
rod jet. The metering rod is mechan¬ 
ically positioned in its jet by the open¬ 
ing and closing of the throttle valve. 

The metering rod position must be 
synchronized with the throttle valve, so 
that the correct diameter of the rod in 
the jet will meter fuel in proportion to 
the volume of air flowing through the 
carburetor. This synchronization is 
known as “metering rod adjustment’' 
and should be checked whenever the 
carburetor is disassembled and during 
each tune-up. 

The position of the power jet rod is 
controlled by manifold vacuum applied 
to the spring loaded vacuum piston. No 
adjustment is necessary. 

During part throttle operation mani¬ 
fold vacuum is high and the vacuum 
piston is pushed downward, compress¬ 
ing the spring, and holding the power 
jet rod down in its metering jet. Fuel is 
then metered around the larger diam¬ 
eter of the rod in the jet. This is true at 
all times that the vacuum in the intake 
manifold (and below the piston) is 
strong enough to overcome the tension 
of the spring. 

During acceleration, or any operat¬ 
ing condition whereby the vacuum be¬ 
low the piston is not great enough to 
overcome the spring tension, the piston 
is pushed upward. This raises the rod 
until the smaller diameter (at the lower 


end) is in the jet. This provides the nec¬ 
essary increase in fuel flowing to the 
discharge nozzle. 

The power jet rod does not require 
adjustment but always be certain that 
the piston moves freely and the spring 
has not been altered or damaged. 

Due to lower hood lines (smaller en¬ 
gine compartments), more heat from 
higher horsepower engines, added 
“power units,” and air conditioning 
equipment, one of the greatest prob¬ 
lems of the present day fuel systems is 
to adequately handle the great quanti¬ 
ties of vapor from the modern highly 
volatile fuel. Under extreme heat con¬ 
ditions there can be up to 30 times as 
much vapor as liquid gasoline in the 
fuel system. 

During idle operation or with the en¬ 
gine shut off (with hot engine on an ex¬ 
tremely warm day) fuel sometimes boils 
in the bowl and the various passages in 
the carburetor. When these vapor bub¬ 
bles in the high speed passage force 
liquid fuel out the nozzle, the carbure¬ 
tor is said to be “percolating.” 

In the Carter “AS” carburetor these 
bubbles rise up through the low speed 
jet well and the vapors escape through 
the bleed hole in the connecting pas¬ 
sage, as well as through the calibrated 
bushing to the top of the nozzle. In this 
way no liquid fuel is forced out the noz¬ 
zle. This anti-percolator bushing, bleed 
and main nozzle are permanently in- 
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stalled and must never be removed in 
service. 

Pump Circuit 

The accelerating pump circuit pro¬ 
vides the measured amount of fuel 
necessary to assure smooth engine per¬ 
formance during acceleration at lower 
car speeds. 

As the throttle is closed, the pump 
plunger moves upward in its cylinder, 
compressing the lower pump spring. 
Fuel is drawn into the cylinder through 
the intake check valve located in the 
fuel bowl. The discharge ball, seated 
at this time, prevents air being drawn 
into the cylinder. As the throttle is 
opened, the pump plunger moves down¬ 
ward, actuated by expansion of the 
lower pump spring, forcing fuel through 
the discharge passage, past the dis¬ 
charge ball to the pump discharge jet. 
The discharge check ball spring re¬ 
tainer limits the distance the ball can 
move. As the plunger moves downward, 
the intake check seats to prevent fuel 
being discharged back into the bowl. 
However, a calibrated amount of fuel 
will escape through the small bleed 
hole in the lower portion of the 
plunger (Fig. 7). This bleed permits 
vapors to escape from within the pump 
cylinder. The calibration of the lower 


pump spring and the size of the pump 
jet provide a pump discharge of the de¬ 
sired duration. The pump jet is pressed 
into the casting and must not be re¬ 
moved in service. 

During high speed operation, a vac¬ 
uum exists at the pump discharge port. 
To prevent fuel being drawn through 
the pump circuit, the pump jet is vented 
by its location in the fuel bowl above 
the fuel level. 

The intake and discharge check balls 
may be service-tested in the following 
manner: With bowl cover removed, fill 
the bowl with clean fuel and operate 
the plunger with quick short strokes. 
Place one finger over the discharge pas¬ 
sage above the ball to seal the passage. 
Watch for fuel being forced back into 
the bowl through the intake check. If 
this occurs, the intake check is defective 
and it must be replaced. 

Remove finger from top of discharge 
passage, and carefully push plunger 
downward until a slight amount of fuel 
is above the ball. Then quickly raise 
the plunger a short distance and note 
if fuel leaks back into the passage past 
the ball. If this occurs, carefully inspect 
discharge ball and seat. If the seat is 
defective, tap ball lightly to reform 
seat. Use new ball and recheck for 
fuel leakage. 


The pump plunger must be installed 
in the pump cylinder before installing 
the bowl cover. Unless this is done, the 
plunger leather may be damaged by 
the slots in the cylinder. Install the 
plunger in its cylinder with a rotating 
movement to prevent damaging the 
leather. 

A small plastic washer fits snugly 
around the upper portion of the pump 
plunger rod and is held in place by 
the upper pump spring. This washer 
prevents air from entering the area 
around the plunger rod and the open¬ 
ing in bowl cover. 

Choke Circuit 

The Climatic® Control provides the 
correct mixture necessary to assure 
quick cold engine starting and proper 
warm-up performance. When the en¬ 
gine is cold, tension of the thermostatic 
coil holds the choke valve closed. 
When the engine is started, air velocity 
against the offset choke valve causes 
the valve to open slightly against the 
thermostatic coil tension. Intake mani¬ 
fold vacuum applied to the choke pis¬ 
ton also tends to pull the choke valve 
open (Fig. 8). 

The choke valve assumes a position, 
where tension of the thermostatic coil 
is balanced by the pull of the vacuum 
on the piston and force of the incoming 
air against the offset choke valve. 

When the engine starts, slots located 
in the choke piston cylinder are uncov¬ 
ered to allow intake manifold vacuum 
to draw air, heated by the exhaust 
manifold, through the choke control 
housing. The flow of warm air in turn 
heats the thermostatic coil and causes 
it to gradually lose its tension until the 
choke valve reaches full open position. 

If the engine is accelerated during 
the warm-up period, the corresponding 
drop in manifold vacuum allows the 
thermostatic coil to momentarily close 
the choke, providing the required richer 
mixture. 

The choke baffle plate prevents parti¬ 
cles of dirt and carbon (carried in with 
the hot air) from depositing on the 
choke piston cylinder walls. This would 
retard choke piston action and event¬ 
ually cause the piston to stick. 

When servicing the carburetor, check 
for: Air leaks: between coil housing and 
gasket, around the welch plug in the 
piston housing, between choke shaft 
and piston housing, dirt and/or can 



FIGURE 7 — Pump Circuit 
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bon, binding of choke shaft, valve, or 
connecting linkage. 

DISASSEMBLY 

The following disassembly procedure 
applies to complete overhaul only, and 
with carburetor removed from the en¬ 
gine. A complete carburetor overhaul 
includes: thorough cleaning and in¬ 
spection, replacing worn parts, replac¬ 
ing all gaskets, gauging or sizing cali¬ 
brated passages and replacing when 
not to specifications, assembly and 
final adjustments. A complete tear 
down of this carburetor is not neces¬ 
sary for adjustments only. See Adjust¬ 
ments. 

Remove the dust cover screws and 
lift the dust cover from the air horn 
assembly. Discard the gasket (Fig. 9). 

Remove the throttle shaft arm screw 
and throttle shaft arm. Note the posi¬ 
tion of the throttle shaft arm (Fig. 10). 

Depress the pump lifter link and slide 
out the “S” shaped connector link. 

With needle nosed pliers remove the 
pin spring from the choke connector rod 
and slide the rod out of the key hole 
shaped slot in the throttle lever (Figs. 
12 and 13). 



FIGURE 9 — Removing Dust Cover 



FIGURE 10 — Removing Throttle 
Shaft Arm Screw 

Depress the pump spring and re¬ 
move the pump spring retainer. Lift out 



FIGURE 1 1 — Removing Pump 
Connector Link 



FIGURE 12 — Choke Connector 
Rod Pin Spring 



FIGURE 1 3 — Removing Choke 
Connector Rod 


the pump lifter link, metering rod, and 
upper pump spring. 

Lift out the power jet rod and piston. 

Remove the air horn assembly to 
carburetor bowl screws and lift the air 
horn from the carburetor. Discard the 
gasket. CAUTION: A small plastic al¬ 
most transparent washer may fall off 
the pump rod when removing the air 
horn (Fig. 1 5). 
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FIGURE 14 — Removing Pump 
Spring Retainer 



FIGURE 15 — Separating Air Horn 
from Carburetor 


Slide the pump assembly out of its 
chamber. Remove the step up piston 
spring. 

Remove the float lever pin retainer. 



Pin Retainer 

Use a 9 /i6 /r box end wrench to re¬ 
move the needle and seat assembly 
(Fig. 17). Discard the gasket. 

Remove the float lever assembly and 
float lever pin. 

Remove the pump intake check as¬ 
sembly (Fig. 19). 



FIGURE 17 - Needle and 
Seat Assembly Removal 



FIGURE 18 — Removing Float and 
Lever Assembly 



Power Rod Jet Pump Intake Check 


FIGURE 19 - Pump Intake Check 
Removal 

Use Tool J-l 0188 to remove the pump 
discharge check ball retainer. Invert 
the bowl and let the discharge check 
ball drop out. 


Retainer 



FIGURE 20 — Pump Discharge Ball 
Retainer 


Remove the metering rod jet and 
power rod jet. 

Remove the idle adjustment screw 
and spring (Fig. 21). 



FIGURE 21 — Removing Idle 
Adjustment Screw 


NOTE: The throttle plate should 
only be removed if it requires re¬ 
placement due to damage or bind¬ 
ing. When throttle replacement is 
necessary the new plate must be 
properly aligned on the throttle 
shaft so no light can be seen be¬ 
tween the throttle plate and the 
bore with the plate in the closed 
position. The screws must be 
tightened and staked. 

Remove the choke cover screws and 
lift the choke cover, gasket and baffle 
plate from the choke housing (Fig. 22). 
Discard the gasket. 


Gasket Baffle Plate Cover 



FIGURE 22— Choke Assembly 
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Slide the fast idle link out of the 
choke housing. 

To remove the choke piston the 
choke plate must be removed to allow 
the choke shaft to be rotated counter¬ 
clockwise. 

The low speed jet is pressed into the 
air horn assembly and should not be 
removed in service. 

INSPECTION AND CLEANING 

All metal parts and assemblies should 
be thoroughly cleaned in a good carbu¬ 
retor cleaning solvent following the sol¬ 
vent manufacturer’s instructions. After 
the parts have been cleaned visually in¬ 
spect the castings for cracks, nicks, 
water damage, deposits of dirt or car¬ 
bon. Blow out all passages with com¬ 
pressed air. Check all the plugs to make 
sure they fit tightly. Check all the cali¬ 
brated passages with specifications. In¬ 
spect the choke plate and throttle plate 
for nicks, binding and proper align¬ 
ment. Check the floats for leaks or dam¬ 
age. Check the idle adjustment needle 
for nicks, grooves, or wear. Replace all 
screws that might be stripped. Replace 
all gaskets and worn or damaged parts. 

CAUTION: Do not use any sharp 
tools to scrape deposits from the 
carburetor , or attempt cleaning 
calibrated passages with wire or 
similar methods. 

ASSEMBLY 

Install the choke shaft and piston into 
the air horn. Locate the choke plate on 
the choke shaft and install the two 
screws. Stake the choke plate screws. 

Locate the choke baffle plate and 
gasket on the choke housing. Install the 
choke cover and set the mark on index. 

Open the choke plate and slide the 
fast idle link into the housing. 

If new throttle plate is used install 
plate on the throttle shaft and start the 
retaining screws but do not tighten. 
Rotate the throttle shaft and plate into 
the closed position. Align the throttle 
plate in the bore so no light can be 
seen between the plate and bore. 
Tighten the screws and stake. Check 
the throttle shaft for binding. 

Install the idle adjustment screw and 
spring. Turn the screw in until it just 
bottoms lightly, then back it out one 
turn. This adjustment must be rechecked 
with the engine running to obtain ideal 
idle mixture. 


CAUTION: Do not turn the idle ad¬ 
justment screw in too tightly onto its 
seat as this may groove the needle 
end and cause an erratic idle con¬ 
dition. 

Install the metering rod jet, power 
rod jet and pump intake check as¬ 
sembly. 

Install the pump discharge check ball 
and retainer into the pump passage. 

Install the float assembly and float 
lever pin and retainer. 

Install the needle and seat assembly 
and tighten with a 9 /i6" box end 
wrench. 

Invert the carburetor and adjust the 
float level using Gauge J-21041. Make 
the necessary adjustments by bending 
the tab as shown in Figure 26. 

Install the pump assembly and lower 
spring into the cylinder in the bowl. 
Rotate the pump while installing so as 
not to crimp or damage the leather 
seal. (Fig. 23.) 



Anti-Percolator 


Idle Well Metering 


Step-Up Piston 
Spring 

Power Rod Jet 


Jet Float 


Pump Plunger 
and Spring 


Float Pin 
Retainer 


FIGURE 23 — Carburetor Bowl 
Assembled 


Place the gasket on the air horn and 
position the air horn on the carburetor 
body so that all the holes are properly 
aligned. Install the air horn screws and 
turn them in evenly, rotating around 
the air horn while tightening the screws 
to prevent distorting the cover. 

Install the step up piston spring, step 
up piston and power rod. 

NOTE: Check the piston and rod 
for freedom of operation. 

Install the small plastic washer on the 
pump rod and position the upper pump 
spring over it on the pump rod (Fig. 24). 

NOTE: The plastic washer is almost 
transparent and can easily be mis¬ 
placed at time of disassembly. 

Install the pump lifter link, compress 
the spring, and insert the retainer clip. 



FIGURE 24 — Installing Plastic 
Washer on Pump Plunger 


To install the metering rod, place the 
metering rod retainer on the pump lifter 
link into position as shown in Figure 25. 
Lower rod into place until the end of the 
rod enters the hole in the retainer. Push 
metering rod and retainer down to op¬ 
erating position. Push the retainer 
toward rod until ears on the retainer fit 
into slot in pump arm on lifter link. 



FIGURE 25 — Installing 
Metering Rod 


Depress the pump and insert the “S” 
shaped connector link into the hole in 
the pump lifter link. Install the throttle 
shaft arm and tighten screw. 

Insert the choke connector rod in the 
keyhole shaped opening in the throttle 
lever. Insert other end in the fast idle 
link and install pin spring retainer. 

This completes the assembly with the 
exception of the dust cover which must 
be installed after the adjustments are 
completed. 

CARBURETOR ADJUSTMENTS 
CARTER MODEL AS-3536S 

Float Adjustment 

With the bowl cover and gasket re¬ 
moved invert the carburetor bowl 
holding the thumb on the float pin re- 
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FIGURE 26 — Float Adjustment 


tainer to keep the pin at the bottom of 
its guide slots. Place the Float Gauge 
J-21041 on the carburetor bowl as 
shown in Figure 26. The static weight 
of the float assembly resting on the 
fuel needle should allow the float to 
just contact the gauge. This distance 
from the top of the casting to the top 
of the float shell should be 3 /32 

To adjust the floats it is necessary to 
remove the pin retainer and insert 
Float Holding Tool J-9643-1 as shown 
in Figure 26 to prevent damage to the 
resilient seat when bending the float 
arm. Adjust each float individually re¬ 
move the float holding tool and re¬ 
check both floats after each adjust¬ 
ment. Check the float travel in the 
bowl for proper side clearance. Adjust 
as needed by bending the arms and 
recheck float level. 

CAUTION: Whenever any bending 
adjustment is required on the float 
assembly , Float Holding Tool 
J-9643-1 must be used to protect 
the resilient seat from damage. 

Pump Adjustment 

Open throttle valve to wide open 
position. Top of pump arm on lifter 
link should be parallel to top surface 
of bowl cover. To adjust bend pump 
arm (Fig. 27). 



Metering Rod Adjustment 

The metering rod adjustment must 
be made after pump adjustment. 

With throttle valve wide open, the 
metering rod should just bottom in 


carburetor casting. 

If the rod is properly adjusted, some 
movement can be noted around rod in 
the eye of metering rod retainer clip 
when throttle is moved slightly from 
wide open position (Fig. 28 “A”). 

If rod is too low, it will tend to push 
the metering rod retainer clip up (“B”). 

If rod is too high, it will be possible 
to push the rod down (“C”). 

To adjust, bend metering rod arm 
( D”). 

Fast Idle Adjustment 

Remove the thermostatic coil hous¬ 
ing gasket and baffle plate. Crack the 
throttle valve and hold the choke 
valve closed to rotate the fast idle 
cam to the fast idle position. Close the 
throttle. There should be .033" to .037" 
opening between edge of throttle 



FIGURE 27 — Pump Adjustment FIGURE 28 — Metering Rod Adjustment 
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plate and carburetor bore (side oppo¬ 
site idle port). Use Tool J-5496 and 
bend connector link (Fig. 29). 

Unloader Adjustment 

Unloader adjustment must be made 
after the fast idle adjustment. 

Hold the throttle valve wide open 
and close the choke valve as far as 
possible without forcing. The clear¬ 
ance between the upper edge of the 
choke valve and the inner wall of the 
carburetor air horn should be Vs". Use 
Tool J-9293. Use Tool J-5496 and bend 
the lever (Fig. 30). 



FIGURE 29 — Fast Idle Adjustment 


FIGURE 30 — Unloader Adjustment 


CARBURETOR - CARTER MODEL WCD-3434S AND 3435S 


The Carter Models WCD-3434S and 
3435S, two barrel down draft type, 
are used as optional equipment (POW¬ 
ER PAK) on the 10 Series. Mode! 


WCD-3434S carburetor incorporates a 
dash-pot to control the closing rate of 
the throttle plates and is used only on 
cars equipped with “E-STICK” trans¬ 


mission. The carburetors are identical 
in all other respects. 

The carburetor model number is 
stamped on a triangular identification 
tag attached to the carburetor. This 
tag also contains other important in¬ 
formation and should always be in¬ 
stalled on the carburetor. 

CARBURETOR CIRCUITS 

Five conventional circuits are used 
in this carburetor: Float Circuit, Low 
Speed Circuit, High Speed Circuit, 
Pump Circuit, and Choke Circuit. 

Float Circuit 

The float circuit maintains an ade¬ 
quate supply of fuel at the proper 
level in the carburetor bowl for use 
by the other circuits. The twin floats, 
which closely follow the contours of 
the bowl, are designed to provide a 
stable supply of fuel under all operat¬ 
ing conditions. 

Fuel enters the carburetor through 
the needle and seat assembly. When 
the fuel reaches a predetermined level 
in the bowl, the float lever pushes the 
needle into its seat to shut off the flow 
of fuel. The fuel level is thus main¬ 
tained by the opening and closing of 
the needle. 

Fuel flowing into the carburetor 
passes through a fuel strainer located 
at the fuel inlet fitting. The fuel sup¬ 
ply is also filtered by a fuel filter at 
the fuel pump. The importance of clean 
fuel cannot be overemphasized. Even 
a tiny speck of dirt lodged between 
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the needle and seat will cause the car¬ 
buretor to flood. Replacing needles 
and seats or readjusting floats will not 
in itself stop flooding due to dirt. 

The needle and seat assembly con¬ 
sists of a solid metal needle and a re¬ 
silient seat. This synthetic material seat 
insert provides a more positive seal 
and therefore maintains a more con¬ 
stant fuel level in the carburetor bowl. 
It is not readily affected by small par¬ 
ticles of foreign material. 

The bowl is vented by a vent tube 
located inside the air horn to assure 
proper air pressure above the fuel at 
all times. 

To avoid air or fuel leakage, the 
castings must seal tightly at the vari¬ 
ous passage connections and between 
the bowl and the carburetor bore. Al¬ 
ways use a new bowl gasket to assure 
this positive seal to prevent stalling or 
erratic idle and low speed perform¬ 
ance. 

Low Speed Circuit 

Fuel for idle and early part throt¬ 
tle mixtures is metered through the 
low speed circuit. 

Gasoline enters the idle wells 
through the metering rod jets. The 
low speed jets meter the fuel at the 
lower end of the tube. Fuel flows up 
through the tube into the passage in 
the bowl cover where air, metered 
through the by-pass, mixes with the 
fuel. Both air and fuel then pass 
through the economizer, and move 
downward in the passage where ad¬ 
ditional air, metered by the idle bleed, 
mixes with the fuel to attain an ideal 
combustible mixture. This idle mixture 
is then discharged into the manifold 
below the throttle plates through the 
idle port opening and the idle adjust¬ 
ing screw port. 

Adjusting the idle mixture screw 
controls the amount of mixture dis¬ 
charged into the manifold. Turning 
the idle screw toward its seat reduces 
the amount of mixture; turning the 
screw out increases the amount of mix¬ 
ture admitted to the manifold. 

The idle port is slot shaped and as 
the throttle valves are opened, more 
of the idle port is uncovered to the 
low pressure in the manifold which 
causes a calibrated increase in the 
amount of idle mixture to flow to the 
manifold. 


The idle jet, by-pass, economizer, 
idle bleed, and idle port hole, as well 
as the bores of the carburetor are all 
metering points and must be free 
from dirt and carbon deposits. Re¬ 
strictions will cause poor low speed 
performance. Worn or damaged idle 


adjusting screws should be replaced. 

Vapor vent holes drilled into the 
body flange above the throttle plates 
aid in quick hot engine starting. They 
prevent fuel vapors from accumulat¬ 
ing in the bores of the carburetor by 
allowing them to escape to the at¬ 
mosphere (Fig. 32). 


High Speed Circuit 

Fuel for most part throttle and all 
full throttle operation is supplied 
through the high speed circuit. 

The position of the metering rods 
in the metering rod jets, controls the 


amount of fuel admitted to the high 
speed nozzles. 

The metering rods are smaller in 
diameter at the lower end, and there¬ 
fore, as they are moved upward in 
the stationary jet will allow a large 
amount of fuel to flow through the 
increased opening between the meter- 
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ing rod and the jet. The metering rods 
are actuated both mechanically and 
also by changing manifold vacuum. 

The metering rods are raised me¬ 
chanically in direct proportion to the 
movement of the throttle plates by 
means of mechanical linkage from 
the throttle lever to the pump oper¬ 
ating lever. It requires a predeter¬ 
mined amount of manifold vacuum 
to overcome spring tension below the 
vacumeter piston to lower the meter¬ 
ing rods. Therefore, under normal 
driving conditions the metering rods 
would be controlled mechanically 
with the throttle linkage. However, 
when a load is placed on the engine 
and manifold vacuum drops the spring 
tension below, the vacumeter piston 
will push the metering rods upward 
to allow a greater amount of fuel to 
be metered through the jets. 

The metering rod position must be 
synchronized with the throttle valves, 
so that the correct diameter of the 
rod in the jet will meter fuel in pro¬ 
portion to the volume of air flowing 
through the carburetor. This synchro¬ 
nization is known as metering rod ad¬ 
justment and should be checked when¬ 
ever the carburetor is disassembled 
and during each tune-up. 

During idle operation or particu¬ 
larly with the engine shut off (with 


hot engine on a warm day) fuel some¬ 
times boils and expands in the bowl 
and the various passages in the car¬ 
buretor. When these vapor bubbles 
in the high speed passage force liq¬ 
uid fuel out of the nozzle, the car¬ 
buretor is said to be percolating. 

An anti-percolator bushing is lo¬ 
cated at the top of the idle well in a 
diagonal passage to the main nozzle 
to allow these bubbles to bleed back 
to the idle well rather than be forced 
out the main nozzles. 

Pump Circuit 

The accelerating pump circuit pro¬ 
vides the increased amount of fuel 
necessary to assure smooth engine 
performance during the acceleration 
at lower car speeds. 

As the throttle is closed, the pump 
plunger moves upward in its cylinder, 
compressing the pump spring. Fuel is 
drawn into the cylinder through the 
intake check ball located at the bot¬ 
tom of the pump cylinder. The pump 
discharge needle, seated at this time, 
prevents air from being drawn into 
the cylinder. As the throttle is opened, 
the pump plunger is moved down¬ 
ward through the mechanical linkage 
from the throttle lever, forcing fuel 
through the discharge passage past 
the discharge needle and out through 


the pump jets. As the plunger moves 
downward, the intake check ball seats 
to prevent fuel from being discharged 
back into the bowl. The calibration of 
the pump spring and the size of the 
pump jets provide a pump discharger 
of the desired duration. 

The size and weight of the pump 
discharge needle prevents fuel from 
being drawn out of the pump circuit 
during high speed operation (Fig. 34). 

Choke Circuit 

The Climate® Control provides the 
correct mixture necessary to assure 
quick cold engine starting and proper 
warm-up performance. When the en¬ 
gine is cold, tension of the thermo¬ 
static coil holds the choke valve 
closed. When the engine is started, 
air velocity against the offset choke 
valve causes the valve to open slight¬ 
ly against the thermostatic coil tension. 
Intake manifold vacuum applied to 
the choke piston also tends to pull 
the choke valve open. The choke 
valve assumes a position, where ten¬ 
sion of the thermostatic coil is bal¬ 
anced by the pull of vacuum on the 
piston and force of the incoming air 
against the offset choke valve. 

When the engine starts, slots locat¬ 
ed in the choke piston cylinder, Fig¬ 
ure 35, are uncovered to allow intake 



Choke Piston 



FIGURE 34 — Pump Circuit 


FIGURE 35 - Choke Circuit 
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manifold vacuum to draw air, heated 
by the exhaust manifold, through the 
choke control housing. The flow of 
warm air in turn heats the thermo¬ 
static coil and causes it to gradually 
lose its tension until the choke valve 
reaches full open position. 

If the engine is accelerated during 
the warm-up period, the correspond¬ 
ing drop in manifold vacuum allows 
the thermostatic coil to momentarily 
close the choke, providing the required 
richer mixture. 

The choke bafflle plate prevents 
particles of dirt and carbon (carried 
in with the hot air) from depositing 
on the vacuum cylinder walls. This 
would retard choke piston action and 
eventually cause the piston to stick. 

DISASSEMBLY 

The following disassembly proce¬ 
dure applies to complete overhaul 
only, and with carburetor removed 
from the engine. A complete carbu¬ 
retor overhaul includes: Thorough 
cleaning and inspection, replacing 
worn parts, replacing all gaskets, 
gauging or sizing calibrated passages 
and replacing when not to specifica¬ 
tions, assembly and final adjustments. 
A complete tear down of this carbu¬ 
retor is not necessary for adjustments 
only. See Adjustments. 

Remove the two screws and lift the 
dust cover from the bowl cover. It 
may be necessary to move the throttle 
linkage slightly to facilitate removal 
(Fig. 36). " 



FIGURE 36 — Removing Dust Cover 


Remove the upper and lower throt¬ 
tle connector rod retainers and re¬ 
move the throttle connector rod (Fig. 
37). 

Remove the lower choke connector 
rod pin spring retainer. Rotate the 




FIGURE 38 — Choke Connector Rod Removal 


rod and slide it out of the key hole 
slot in the choke shaft lever (Fig. 38). 

Remove the four air horn screws 
and separate the air horn from the 
bowl cover. Discard the gasket (Fig. 
39). 

Remove the bowl cover screws and 
separate the cover from the bowl 
(Fig. 40). 

Remove the pump and vacuum 
meter piston springs. 

Remove the four body flange screws 
and separate the flange from the bowl. 
Discard the gasket (Fig. 41). 

From the flange body remove the 
idle adjustment screws (2) (Fig. 42). 

Remove the throttle lever stop 
screws. 

The throttle plates need not be re¬ 
moved for normal overhaul. However, 



FIGURE 39 — Separating Air Horn 
From Carburetor 
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FIGURE 40 — Separating Cover From 
Bowl 



FIGURE 41 — Separating Flange 
From Bowl 



FIGURE 42 — Removing Idle Adjust¬ 
ment Screws 

if they are damaged or if the throttle 
shaft is worn or bent they can be re¬ 
moved by first filing off the staked 
portion of the retaining screws and 
then removing the screws. 

Remove the pump jet and discard 
the gasket from the carburetor bowl 
(Fig. 43). 



FIGURE 43 — Removing Pump Jet 

Invert the bowl and the discharge 
check needle will drop out (Fig. 44). 



FIGURE 44 — Pump Discharge Needle 


Remove the metering rod jets (2). 

Remove the pump intake check ball 
retainer and ball. 

Remove the pump passage plug 
(Fig. 45). 



Pump 

Passage 

Plug 


Metering Rod Jets 


Pump 

Intake 

Check 


FIGURE 45 — Interior of Fuel Bowl 


From the bowl cover remove the 
vacumeter piston. 


Slide out the float lever pin and re¬ 
move the float and lever assembly 
(Fig. 46). 



FIGURE 46 — Removing Float Lever 
Pin 

Remove fuel needle and using Tool 
J-816-4 remove the fuel needle seat. 
Discard the gasket. 



FIGURE 47 — Removing Fuel Needle 
Seat 

Remove the bowl cover gasket and 
discard. 

Slide the metering rods off the vacu¬ 
meter piston link and push out through 
top of bowl cover. Remove metering 
rod disks. 

Using needle nose pliers remove 
pump connector link pin spring retain¬ 
er (Fig 48). Slide the pump plunger 
assembly out through bottom of bowl 
cover. 

Remove the fuel strainer and nut. 
Discard the gasket (Fig. 49). 

Remove the two low speed jets with 
a !4" wrench (Fig. 50). 

Remove the choke cover, gasket, 
and baffle plate. 

In the event the choke plate or shaft 
is damaged they can be replaced by 










FIGURE 48 — Removing Pump Link 
Retainer 



FIGURE 49 — Fuel Strainer Removed 



FIGURE 50 — Removing Low Speed 
Jets 


removing the choke plate retaining 
screws. To replace the choke shaft re¬ 
move the choke lever and rotate the 
shaft so that the choke piston slides 
out of its cylinder and pull the choke 
shaft out of the choke housing as an 
assembly. 
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Gasket Baffle Cover 



FIGURE 51 — Separating Choke 


INSPECTION AND CLEANING 

All metal parts and assemblies 
should be thoroughly cleaned with a 
good carburetor cleaning solvent fol¬ 
lowing the solvent manufacturer’s in¬ 
structions. After the parts have been 
cleaned, visually inspect the castings 
for cracks, nicks, water damage, de¬ 
posits of dirt or carbon. Blow out all 
passages with compressed air. Check 
all passage plugs to make sure they 
fit tightly. Check all the calibrated 
passages against specifications using 
approved accurate gauges. Inspect the 
choke plate and throttle plates for 
nicks, binding and proper alignment. 
Check the floats for leaks or other 
damage. Check the idle adjustment 
needles for nicks, grooves or wear. 
Replace any screws that might be 
stripped or damaged. Replace all gas¬ 
kets and worn or damaged parts. 

CAUTION: Do not use sharp tools 
to scrape deposits from the car¬ 
buretor , or attempt cleaning cali¬ 
brated passages with wire or simi¬ 
lar objects. 

ASSEMBLY 

Install the choke shaft assembly into 
the air horn. 

Position the choke plate on the 
choke shaft and install the choke plate 
screws. Before final tightening of the 
screws check the choke plate operation 
for proper alignment. 

Install choke shaft lever but do not 
tighten. Final adjustment must be made 
after the carburetor is assembled. See 
Adjustments. 

Install the choke baffle, gasket and 
choke cover. Set choke on index. 
Install the two low speed jets. 
Install the fuel strainer nut. Use a 
new gasket. 

Slide the pump plunger assembly 
into the bowl cover. Insert the pump 


connector link into the pump rod and 
top hole of the lever. Retain with pin 
spring. 

Install the needle and seat assembly 
using Tool J-816-4. Use a new gasket. 

Position the float and lever assem¬ 
bly on the bowl cover and insert the 
float lever pin. 

Using Float Gauge J-21040 check 
float level with bowl cover inverted 
and reset by bending float arms as 
needed. See Adjustments. 

Remove float and lever assembly 
and install bowl cover gasket. Install 
float assembly. 

Install the pump intake ball check 
and retainer. 

Install pump passage plug, use new 
gasket. 

Install the two metering rod jets. 
Insert the pump discharge check 
needle into the pump passage and in¬ 
stall pump discharge jet and new 
gasket. 

Slide the throttle shaft into the body 
flange. Install the throttle plates on 
the throttle shaft. 

NOTE: It is imperative that the 
throttle plates are aligned properly 
on the shaft. In the closed position 
the plates must completely close off 
the throttle bore. 

To properly align the plate on the 
shaft and in the bore, rotate the plates 
until they fit snugly prior to tightening 
the screws. Check the alignment after 
tightening by holding up to a light. 
With the throttle in the closed position 
little or no light should pass between 
the plates and the bore. Stake the 
throttle plate screws and check the 
shaft for binding. 

CAUTION: The throttle lever stop 
screw must be backed out to allow 
the throttles to close completely for 
this check. 

Install the idle adjustment screws 
and springs. Turn the screws in until 
they just bottom lightly; then back out 
one turn. This adjustment must be re¬ 
checked with the engine running. 

CAUTI ON: Do not turn the idle 
adjustment screws in too tightly 
onto the seat. This may groove the 
needle and cause an erratic idle 
condition. 

Assemble the carburetor bowl to 
the body flange. Use a new gasket. 
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56. Throttle Connector Rod 

57. Pump Plunger Assembly 

58. Low Speed Jets 

59. Vacuum Piston and Pin Assembly 

60. Connector Rod Spring 

61. Connector Rod Retainer 

62. Connector Rod Washer 

63. Pump Operating Lever and 
Countershaft Assembly 

64. Choke Connector Rod 

65. Metering Rod Disc 

66. Rivet Plug 


1. Coil Housing Attaching Screws 

2. Coil Housing Retainers 

3. Thermostatic Coil and Housing Assembly 

4. Coil Housing Gasket 

5. Baffle Plate 

6. Choke Piston 

7. Piston Pin 

8. Choke Piston Lever, Link, and Shaft Assembly 

9. Welch Plug 

10. Rivet Plug 

1 1. Air Horn Gasket 

12. Strainer Nut Assembly 

13. Pin Spring 

14. Pump Arm and Screw Assembly 

15. Pump Connector Link 
1 6. Rivet Plug 

17. Bowl Cover Strainer 
1 8. Float Lever Pin 

19. Bowl Cover Attaching Screws and Washers 

20. Bowl Cover Gasket 

21. Float Lever Assembly (Unitized Package) 

22. Needle and Resilient Seat Assembly 

23. Needle Seat Gasket 

24. Pump Jet Housing Attaching Screw 

25. Pump Jet and Housing Assembly 

26. Pump Jet Housing Gasket 

27. Pump Check Needle 

28. Body Flange Gasket 

29. Throttle Valve Attaching Screws 

30. Throttle Shaft Retaining Ring 

31. Pipe Plug 

32. Throttle Lever Adjusting Screw Spring 

33. Throttle Lever Adjusting Screw 

34. Body Flange Attaching Screws and Washers 

35. Flange Gasket 

36. Cam Trip Lever 

37. Fast Idle Cam Attaching Screw 

38. Fast Idle Adjusting Screw 

39. Throttle Connector Rod Retainer 

40. Throttle Shaft and Lever Assembly 

41. Fast Idle Cam Assembly 

42. Idle Adjusting Screw 

43. Idle Adjusting Screw Spring 

44. Idle Port Rivet Plug 

45. Throttle Valves 

46. Level Sight Plug 

47. Nozzle Pdssage Rivet Plug 

48. Rivet Plug 

49. Rivet Plug 

50. Ball 

51. Pump Discharge Passage Plug Assembly 

52. Intake Check Ball Retainer 

53. Metering Rod Jets 

54. Lower Pump Spring 

55. Vacumeter Piston Spring 

67. Metering Rod 

68. Choke Lever and Screw Assembly 

69. Metering Rod Spring 

70. Vacumeter Piston Link 

71. Metering Rod Arm 

72. Metering Rod Arm Clamp Screw 

73. Dust Cover 

74. Dust Cover Attaching Screws and Washers 

75. Air Horn Attaching Screws and Washers 

76. Choke Valve 

77. Choke Valve Attaching Screws 


FIGURE 52 — Disassembled View — Carter Model WCD 
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Insert the pump lower spring and 
the vacumeter piston spring into their 
respective passages. 

Attach vacumeter piston to the vacu¬ 
meter link. 

Install the bowl cover on the carbu¬ 
retor bowl. Make certain the pump 
plunger and the vacumeter piston align 
properly into the bowl. 

Tighten the bowl cover screws down 
evenly to prevent distorting the bowl 
cover. 

Install the air horn and torque the 
retaining screws. 

Drop the metering rod discs down 
into place and install the metering 
rods on the vacumeter link. Make cer¬ 
tain the spring retainer engages the 
metering rods to prevent them from 
coming off the vacumeter link. 

Insert the choke connector rod into 
the keyhole slot in the choke lever and 
install the lower end into the cam trip 
lever. Retain with pin spring. 

Install the throttle connector rod into 
the throttle lever. Insert the top end 
of the rod into the pump operating 
lever and retain with spring and re¬ 
tainer. 

This completes the assembly with 
exception of the dust cover which must 
be installed after the carburetor ad¬ 
justments are completed. 

CARBURETOR ADJUSTMENTS 
CARTER MODEL WCD-3434S 
AND 3435S 

Float Adjustment 

Two separate float adjustments must 
be made, lateral and vertical. 

LATERAL ADJUSTMENT: With bowl 
cover assembly inverted, bowl cover 
gasket removed, place Float Gauge 
(J-21040, Figure 53), directly under 
floats with notched portions of gauge 
fitted over edges of casting. Sides of 
floats should barely touch the vertical 
uprights of the float gauge. Adjustment 
should be made by bending arms of 
floats. 



FIGURE 53 — Float Adjustment 


VERTICAL ADJUSTMENT: With float 
gauge in same position, floats should 
just clear the horizontal portion of the 
gauge. Vertical distance between top 
of float and machined surface of cast¬ 
ing must be Vs" (Gauge J-21040, Fig¬ 
ure 53). Adjust by bending float arms. 
Remove floats, install bowl cover gas¬ 
ket, and then install floats. 

Float Drop Adjustment 

With bowl cover held in upright 
position, the distance between top of 
floats at center and bowl cover should 
be 5 /s". Adjust by bending stop tab on 
float bracket. 

Pump Adjustment 

Install pump connector link in outer 
hole (long stroke) of pump arm with 
ends extending away from counter¬ 
shaft arm. Back out throttle lever set 
screw until throttle valves seat in bores 
of carburetor. Be sure fast idle adjust¬ 
ing screw does not hold throttle open. 
Hold straight edge across top of dust 
cover boss at pump arm (Fig. 54). The 
flat on top of pump arm should be 
parallel to straight edge. Adjust by 
bending throttle connector rod at up¬ 
per angle. Use Tool J-5496. 



FIGURE 54 — Pump Adjustment 


Metering Rod Adjustment 

Metering rod adjustment is impor¬ 
tant and must be made after complet¬ 
ing the pump adjustment. No metering 
rod gauges are necessary. Procedure 
is as follows: Back out throttle lever 
set screw to allow throttle valves to 
seat in bores of carburetor and loosen 
metering rod arm clamp screw. With 


metering rods in place, press down on 
vacumeter link until metering rods bot¬ 
tom in carburetor body casting. Hold¬ 
ing rods in downward position and 
throttle valves seated, revolve meter¬ 
ing rod arm until finger on arm con¬ 
tacts lip of vacumeter link. Hold in 
place and carefully tighten clamp 
screw (Fig. 55). 



FIGURE 55 — Metering Rod 
Adjustment 


Fast Idle Adjustment 

STEP 1: Loosen choke lever clamp 
screw on choke shaft. Insert .010" 
gauge (J-5640) between lip of fast idle 
cam and boss of flange casting (Fig. 
56). 

Hold choke valve tightly closed and 
take slack out of linkage by pressing 
choke lever toward closed position; 
hold in place and tighten clamp screw. 



FIGURE 56 — Fast Idle Adjustment 
— Step 1 
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STEP 2: With choke valve tightly 
closed, tighten fast idle adjusting screw 
until there is .020" (Gauge J-1388) 
opening between throttle valve and 
bore of carburetor (side opposite idle 



FIGURE 57 — Fast Idle Adjustment — 
Step 2 


port) (Fig. 57). Be sure fast idle adjust¬ 
ing screw is on high step of cam while 
making this adjustment. 

Unloader Adjustment 

With throttle wide open, there should 
be 3 /i6" (Gauge J-818-3) clearance 


between upper edge of choke valve 
and inner wall of air horn (Fig. 58). 
Adjust by bending unloader lip on 
throttle shaft lever. Use Bending Tool 
J-1137. 

Dash-Pot Adjustment 



FIGURE 58 — Unloader Adjustment 


A dash-pot is provided on cars 
equipped with the “E-STICK" transmis¬ 
sion to restrict the throttle from closing 
too rapidly and causing the engine 
to stall. Turn the idle speed screw out 
to allow the throttle valve to close 
tightly in the bore. Depress the dash- 
pot diaphragm stem fully. Adjust by 
turning the dash-pot in or out to ob¬ 
tain Vfe" clearance between the stem 
and the throttle lever (Fig. 59). Tighten 
the lock nut. 



FIGURE 59 — Dash-Pot Adjustment 


CARBURETOR - HOLLEY MODEL 1 909 List No. 2387 and 2557 


The designation Model 1909 is a 
general description. A more specific 
identification can be made by referring 
to the List Number and American 
Motors Part Number stamped on the 
fuel bowl. List Number 2387 and 
2557 are used on the 10 Series. List 
Number 2557 carburetor incorporates 
a dash-pot to control the closing rate 
of the throttle plate and is used on 
cars equipped with “E-STICK” trans¬ 
mission. The carburetors are identical 
in all other respects. 

This is a single barrel downdraft 
carburetor consisting of two main sub- 
assemblies; the single unit aluminum 
die cast carburetor body and zinc air 
horn assembly. 

Carburetor Systems 

The carburetor has four basic fuel 
metering systems. These are the idle 
fuel system, the main fuel system, the 
power fuel system and the accelerator 
pump system. In addition, there is also 
a fuel inlet system which provides the 


four basic fuel metering systems with 
their fuel requirements, and the auto¬ 
matic choke system which provides a 
means of temporarily enrichening the 
mixture to aid in starting and running 
a cold engine. 

Fuel Inlet System 

The fuel inlet system consists of a 
fuel bowl, float, fuel inlet needle and 
fuel bowl cover. The fuel inlet seat is 
cast as an integral part of the bowl 
cover. Incoming fuel is controlled by 
a resilient “Viton” tipped fuel inlet 
needle. The float is a molded cellular 
plastic material (nitrophyl) and the 
stainless steel hinge is mounted to the 
cover with a “Delrin” float axle or 
shaft. The bowl is vented internally 
into the air horn and also externally 
through the bowl cover. 

All fuel used by the four basic me¬ 
tering systems enters the carburetor 
through the fuel inlet needle valve and 
seat (Fig. 60). 

The fuel, under pressure from the 
fuel pump, flows past the needle valve 


and into the float chamber. The float 
rises and falls with the fuel level in the 
float chamber, moving the fuel inlet 
needle valve correspondingly to control 
the amount of fuel admitted to the car¬ 
buretor. When the fuel in the float 
chamber reaches a specified level, the 
float moves the needle valve to a posi¬ 
tion where it restricts the flow of fuel so 
that only enough fuel is admitted to 
replace that being used. Any slight 
change in the fuel level causes a re¬ 
sponsive movement of the float, open¬ 
ing or closing the fuel inlet valve to 
immediately restore the proper fuel 
level. The fuel inlet system must con¬ 
stantly maintain this specified level of 
fuel because the basic fuel metering 
systems are calibrated to deliver the 
proper mixtures only when the fuel is 
at this level. 

Idle Fuel System 

Fuel for idle and low speed opera¬ 
tion passes through the main metering 
jet into the main well and from the 
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by the idle adjusting needle which seats 
in the idle discharge hole. 

Turning the idle adjusting needle in, 
moves its pointed tip closer to the seat, 
restricting the fuel flow out the idle dis¬ 
charge hole. This results in a leaner 
idle mixture. Conversely, turning the 
needle out, moves the tip farther from 
the seat, allowing more fuel to flow 
out the idle discharge hole for a rich¬ 
er idle mixture. 

During off-idle operation, the throt¬ 
tle plate is moved slightly past the idle 
transfer slot, which begins discharging 
fuel as it is exposed to manifold vac¬ 
uum. As the throttle plate is opened 
still wider, and engine speed increases, 
the air flow through the carburetor is 
also increased. This creates a vacuum 
in the venturi strong enough to bring 
the main fuel metering system into op¬ 
eration. The flow from the idle system 
tapers off as the main fuel metering 
system begins discharging fuel. The 
two systems are engineered to provide 
a smooth transition from idle to cruis¬ 
ing speeds. 

Main Fuel System 

The main fuel system consists of the 
main jet, main well, main well air 
bleeds and a main discharge nozzle. 

Air drawn in by the downward 
movement of the pistons in the engine 
passes through the carburetor venturi. 
This creates a drop of air pressure, 
commonly called vacuum, in the ven¬ 
turi. The strength of the vacuum is pro¬ 
portional to the amount of air being 
drawn through the venturi, which, in 
turn, is governed by the speed and 
power output of the engine. 

At normal cruising speeds, the dif¬ 
ference in pressure between the normal 
air pressure in the top of the float 
chamber and the vacuum in the ven¬ 
turi, forces a metered flow of fuel from 
the float chamber through the main 
metering system and out the main noz¬ 
zle, which is located in the venturi. The 
fuel is metered (or measured) by the 
main jet as it flows into the bottom of 
the main well (Fig. 62). 

Filtered air from the carburetor air 
inlet passes through the high speed 
bleed and enters the fuel flow in the 
main well. The high speed bleed me¬ 
ters a properly increasing amount of 
air to the fuel at higher speeds, sta¬ 
bilizing the fuel discharge and main- 


inlet Needle 


Main Jet 


Idle Mixture Adjusting Screw Idle Discharge Port 

FIGURE 61 - Idle Fuel System 


Transfer Slot 


Fuel Inlet Fitting 


Float 


FIGURE 60 — Fuel Inlet System 


main well into idle passages where air 
is introduced through the idle air bleed. 
The mixture of air and fuel is dis¬ 


charged through the idle port and/or 
the transfer slot. 

The idle fuel mixture is controlled 


Air Bleed 


Main Well 
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Main Well and Well Tube 


Well Tube 
Bleed Holes 


Discharge Nozzle 


Main Jet 


the manifold vacuum to a specified 
point, the piston stem spring expands 
and presses the power valve stem 
downward to open the power valve. 
This action permits additional fuel to 
flow into the main fuel system. The 
vacuum piston and the three piece 
power valve can be replaced. 

Accelerating Pump System 


Power Fuel System 

When high-power output is required, 
the carburetor delivers a richer mixture 
than that supplied for normal cruising 
when no great load is placed on the 
engine. The added fuel for high power 
operation is provided by the power 
fuel system, sometimes called the econ¬ 
omizer system. 

At higher manifold vacuums, the 
vacuum piston is pushed upward in 


FIGURE 63 — Power Fuel System 



Power Valve Assembly 


FIGURE 62 — Main Fuel System 


Air flow through the carburetor re¬ 
sponds almost immediately to any in¬ 
crease in throttle opening, but there 
is a brief interval before the fuel can 
gain the necessary speed to maintain 
the desired balance of fuel and air. 
The accelerating pump system mechan¬ 
ically supplies the additional fuel nec¬ 
essary to operate the engine during 
this interval, and until the other sys¬ 
tems can provide the proper mixture. 

This is a piston type accelerating 
pump with a synthetic pump cup. The 
intake check ball is retained in the 
pump chamber by the pump return 
spring. A large needle type discharge 
valve is used which also prevents pump 
pull over during high speed driving. 
The accelerator pump operating link 
is installed into the outer hole of the 


Power Valve Piston and Spring Assembly 


taining the required mixture ratios. 
This emulsion of fuel and air, being 
lighter than the raw fuel, responds 
faster to any change in venturi vac¬ 
uum. It also vaporizes more readily 
than raw fuel when it is discharged. 
The fuel continues up the main well 
and flows out the main nozzle. 

The throttle plate controls the 
amount of the fuel air mixture admit¬ 
ted to the intake manifold, regulating 
the speed and power output of the en¬ 
gine in accordance with accelerator 
pedal movement. The distribution pin, 
on the main nozzle, diverts the air flow 
in the carburetor to aid in providing 
proper distribution of the mixture to 
all cylinders of the engine. 

The main well air bleed prevents si¬ 
phoning or fuel percolation when the 
engine is shut down. 


Vacuum Passage 


the passage and the piston spring is 
compressed (Fig. 63). 

When engine speed or load reduces 
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Piston and Cup 


Discharge Needle 


Operating Lever 

FIGURE 64 — Accelerating Pump System 


Ball Check 


The choke piston stop screw is fac¬ 
tory adjusted and no field adjustment 
should be attempted. 

DISASSEMBLY 

The carburetor consists of two ma¬ 
jor subassemblies, the air horn assem¬ 
bly and the main body assembly. To 
facilitate the cleaning, inspection and 
assembly, use a separate container for 
the component parts of both major 
subassemblies. 

Remove the air cleaner bail from 
the carburetor air horn (Fig. 66). 

Remove the fuel inlet fitting. 

On carburetors equipped with a 
dash-pot (“E-STICK” transmission) re¬ 
move the dash-pot bracket screw. 

Remove the fast idle cam retainer 
screw and slide the choke operating 
rod from the choke shaft lever (Fig. 

67). 

Remove the automatic choke ther¬ 
mostat clamp screws and separate the 
thermostatic cap, clamp and gaskets 
from the air horn (Fig. 68). 

Remove the air horn screws and sep¬ 
arate the air horn from the main body. 


operating lever for most all driving 
conditions (Fig. 64). If a leaner pump 
discharge is desired the link can be in¬ 
stalled into the inner hole of the op¬ 
erating lever. 


Automatic Choke System 

The automatic choke is operated by 
a combination of manifold vacuum 
and heated air. 

Manifold vacuum is channeled 
through passages to the choke piston. 
When the engine starts the choke pis¬ 
ton is forced back against a stop screw; 
partially opening the choke plate. As 
the engine warms up heated air from 
the exhaust manifold choke stove is 
drawn through the choke housing by 
manifold vacuum. 

The heated air changes the temper¬ 
ature of the choke bimetallic spring, 
allowing the air flow past the choke 
plate to force the choke plate open 
against the decreased force of the 
spring. 

When the engine is fully warmed 
up, the force of the bi-metal is reduced 
to zero. During this movement, the 
choke piston link moves freely inside 
the piston. 



Choke Plate 


Vacuum Passage to Thermostat Housing 


Thermostatic Spring 


Piston 


Hot Air Inlet 


Cover Assembly 


Choke Shaft Lever 


Fast 


Idle 


Cam 


Vacuum Passage to Choke Piston 


Vacuum Passage From Intake Manifold 


FIGURE 65 — Automatic Choke System 
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Use Tool J-10235 to remove the 
power valve piston assembly (Fig. 69). 
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FIGURE 66 — Air Cleaner Bail 


FIGURE 69 — Removing Power 
Valve Piston Assembly 



J-10235 


FIGURE 67 — Removing Choke 
Operating Rod 


Invert the main body to allow the 
accelerator pump discharge needle to 
drop out. 

Remove the nut and lock washer 
from the end of the throttle shaft. Re¬ 
move the accelerator pump lever and 
link, note the proper position (Fig. 70). 

Remove the accelerator pump rod 
and stem assembly from the main body. 
Separate the accelerator pump assem- 
bly (Fig. 71). 

Invert the main body to allow the 
pump inlet check ball to drop out. 



FIGURE 68 — Automatic Choke Components 


Remove the float “Delrin” axle and 
float assembly. 

Remove the air horn gasket. 

Use Tool J-10240 to remove the fuel 
inlet needle which is held in position 
by a staked washer. 


Remove the baffle plate from inside 
the fuel bowl (Fig. 72). 

Use Tool J-10174 to remove the main 
jet (Fig. 73). 

Use Tool J-10185 to remove the 
power assembly (Fig. 74). 











FIGURE 70 — Removing Accelerator 
Pump Lever and Link 


FIGURE 71 — Accelerator Pump 
Assembly 


FIGURE 72 — Removing Baffle Plate 


FIGURE 73 — Removing Main Jet 


FIGURE 74 — Removing Power 
Valve Assembly 
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1. Thermostat Cap Clamp Screw 

2. Thermostat Cap Clamp 

3. Thermostat Cap and Baffle Assembly 

4. Thermostat Cap Gasket 

5. Choke Housing Plate 

6. Choke Housing Gasket 

7. Choke Shaft and Lever Assembly 

8. Choke Housing 

9. Choke Lever Screw 

10. Choke Lever 

11. Power Valve Piston Assembly 
1 2. Fuel Inlet Needle Retainer 

1 3. Fuel Inlet Fitting 

14. Fuel Inlet Needle 

15. Float Hinge Pin 

16. Air Horn Assembly 

17. Choke Plate Screws (2) 

18. Choke Plate 


19. Choke Piston Link Pin 

20. Float Assembly 

21. Body Gasket 

22. Pump Rod and Stem Assembly 

23. Power Valve Assembly 

24. Main Jet 

25. Pump Link 

26. Pump Lever Nut 

27. Pump Lever Nut Lockwasher 

28. Pump Lever 

29. Idle Needle 

30. Dashpot Bracket 

31. Dashpot Bracket Screw 

32. Dashpot 

33. Dashpot Locknut 

34. Idle Needle Spring 

35. Flange Gasket 

36. Throttle Lever and Shaft Assembly 

37. Fast Idle Cam Screw 

38. Throttle Stop Screw and Spring 

39. Fast Idle Screw and Spring 

40. Fast Idle Link 

41. Fast Idle Cam 

42. Main Body 

43. Pump Discharge Valve 

44. Pump Inlet Valve 

45. Pump Return Spring 

46. Pump Piston Cup Retainer 

47. Pump Piston Cup 



FIGURE 75 — Disassembled View — Holley 1909 Carburetor 



























Remove the idle mixture screw and 
spring. 

In normal service the removal of the 
choke and throttle plates and shafts 
is not recommended. The choke and 
throttle screws are heavily staked and 
should removal become necessary, the 
staked end must be filed off the screws. 

CLEANING AND INSPECTION 

Soak all casting and METAL PARTS 
ONLY in a cleaning solution long 
enough to soften and loosen all for¬ 
eign deposits. If a commercial carbu¬ 
retor cleaning solvent is not available, 
lacquer thinner or denatured alcohol 
may be used. After the parts and cast¬ 
ings have soaked sufficiently, rinse them 
in hot water to remove all traces of 
the cleaning solution. While rinsing 
the parts, scrub away all remaining 
foreign matter with a stiff bristled 
brush. 

Soak each part in clean gasoline 
for a few seconds, then dry them with 
compressed air. Compressed air should 
also be directed through all passages 
in the casting and through all jets and 
tubes. 

CAUTION: Never attempt to clean 
a passage with a drill , wire , or 
similar object as this is liable to 
distort the passage and affect car¬ 
buretor performance. Do not use 
a buffing wheel , wire brush , file or 
other sharp instrument to remove 
carbon deposits since this method 
may also remove the protective 
plating on the part. 

Discard and replace any parts or 
castings that are cracked or damaged 
or have stripped threads. Check the 
venturi in the main body. It must be 
in good condition, free of nicks, 
scratches and foreign deposits. Any 
slight irregularities in the venturi may 
affect the flow of the carburetor. Be 
sure the discharge nozzle is not dam¬ 
aged. Check passages in the casting 
by directing compressed air into one 
end of every passage and feeling for 
flow of air out of the other end. Dis¬ 
card and replace the float and lever 
assembly if it is damaged in any way. 
Discard and replace the choke or 
throttle plate if the edges are nicked 
or the plate is bent or corroded. 
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ASSEMBLY 

Install the power valve assembly 
with Tool J-l 01 85. 

Use Tool J-l 01 74-01 to install the 
main jet. 

Slide the fuel baffle into the fuel 
bowl. 

Install the accelerator pump inlet 
check ball into the pump cavity (Fig. 
76). 



Pump 

Discharge 

Check 

Needle 


Pump 

Inlet 

Check 

Ball 


FIGURE 76 — Pump Inlet and 
Discharge Check Valves 


Assemble the accelerator pump rod 
and stem assembly. Slide the pump as¬ 
sembly into the pump cavity in the 
main body. Make certain that the pump 
cup is not wrinkled during installation. 
Depress the accelerator pump rod fully 
into the main body to facilitate instal¬ 
lation of the pump link. Insert the pump 
link into the outer hole of the pump 
operating lever and install the lever 
on the throttle shaft. Install the lock 
washer and nut and tighten. 

Install the accelerator pump dis¬ 
charge needle into the passage in the 
main body (Fig. 76). 

Install the idle mixture screw and 
spring. Turn the needle screw in until 
it seats lightly, then back off one turn. 
The idle mixture must be checked with 
the engine running. 

CAUTION: Do not turn the idle 
mixture screw in too tightly. Over- 
tightening will groove the tapered 
end of the screw and cause an er¬ 
ratic idle. 

Use Tool J-l0236 to install the pow¬ 
er valve piston assembly into the air 
horn. Tap the tool lightly with a ham¬ 
mer (Fig. 77). 

Use Tool J-l0237 to stake the power 
valve assembly into the air horn. Tap 
the tool lightly with a hammer (Fig. 
78). 

Install the fuel inlet needle valve and 
retainer washer. Stake the retainer 


25 



FIGURE 77 — Installing Power Valves 
Piston 



FIGURE 78 — Staking Power Valve 


using Tool J-10240 (Fig. 79). Tap the 
tool lightly with a hammer. 

Position the float and hinge assem¬ 
bly on the air horn and insert the 
“Delrin” float axle. 

With the air horn inverted check the 
float setting by using Tool J-l0238. 
The float should just barely touch the 
gauge at a point about Va" from the 
end of the float. To alter the float set¬ 
ting bend the tab that contacts the fuel 
inlet needle valve (Fig. 80). 

Remove the float and hinge assem¬ 
bly and install the body gasket on the 
air horn. Install the float assembly. 
Place the air horn on the main body, 
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FIGURE 79 — Staking Fuel Inlet 
Needle Retainer 



FIGURE 80 — Float Level Adjustment 

install the screws and torque screws 
down evenly. 

Insert fast idle cam rod into the 
choke shaft lever and the fast idle 
cam. Install the fast idle cam shoulder 
screw and tighten. 

Install the choke thermostat cover, 
adapter plate and gaskets into the 
choke housing. Insert the clamp and 
tighten screws. Set the choke to one 
notch lean. 

Install the dash-pot and bracket on 
carburetors so equipped. 

Install the fuel inlet fitting and dis¬ 
tributor vacuum spark fitting. 

Install the carburetor air cleaner 
bail. Use a new carburetor flange gas¬ 
ket and make certain the parting sur¬ 
faces are clean and not damaged prior 
to installing the carburetor on the in¬ 
take manifold. 


CARBURETOR ADJUSTMENTS 
HOLLEY MODEL 1909 

Float Level Adjustment 

On the car float adjustment requires 
removal of the air cleaner and bail. 
Separate the air horn from the main 
body and remove the body gasket. 
With the air horn inverted adjust the 
float by bending the tab that contacts 
the fuel inlet needle valve to provide 
just enough clearance to enable the 
installation of Float Gauge J-10238 
(Fig. 80). The float should just contact 
the gauge at a point about !4 inch 
from end of float. Install the body 
gasket and assemble the carburetor 
bail and air cleaner. 

Unloader Adjustment 

The choke unloader setting is neces¬ 
sary to enable the choke plate to be 
opened by the mechanical accelerator 
linkage, in the event the engine is 
flooded during starting, and thereby 
allow air to enter the intake manifold 
for a more combustible mixture. 

To check the unloader setting move 
the throttle to the wide open position. 
The unloader tab on the throttle lever 
should contact the fast idle cam and 
force the choke plate to open far 
enough to allow 9 / 32 // , gauge included 
in Chain Gauge J-21207 to be inserted 
between the choke plate and the air 
horn (Fig. 81). To adjust bend the 
unloader tab. 

Fast Idle Adjustment 

The fast idle setting with the carbu¬ 
retor off the car is made by turning 
the fast idle adjusting screw to obtain 
.038" clearance, gauge included in 
Chain Gauge J-21207, between the 
throttle valve and the bore on the side 
opposite the idle port with the fast 
idle screw on the high step of the cam. 

The fast idle setting can be altered 
to suit individual requirements, how¬ 
ever the aforementioned bench setting 
is most desirable for best overall 
operation. 

On the car fast idle adjustments 
should be made with a tachometer 
connected to observe R.P.M. changes. 
Turning the fast idle adjusting screw 
in clockwise will increase R.P.M. while 
turning the screw out counterclockwise 
will decrease R.P.M. The normal fast 
idle R.P.M. on the high step of the fast 



FIGURE 81 — Unloader Adjustment 


idle cam and engine at normal oper¬ 
ating temperature is approximately 
1800 R.P.M. 

Dash-Pot Adjustment 

A dash-pot is provided on cars 
equipped with the "E-STICK” transmis¬ 
sion to restrict the throttle from closing 
too rapidly and causing the engine to 
stall. The adjustment is made with the 
throttle set at curb idle (not fast idle). 
Depress the dash-pot stem in until it 
bottoms. Adjust by turning the dash- 
pot in or out to obtain % 4 " clear¬ 
ance, gauge included in Chain Gauge 
J-21207, between the stem and the 
throttle lever (Fig. 81). Tighten the 
lock nut. 



9/64"Clearance 


FIGURE 82 — Dash-Pot Adjustment 







Automatic Choke Adjustment 

The automatic choke setting is one 
notch lean for all normal driving. 
If for some reason a richer or leaner 
mixture is desired during the engine 
warm up period, it can be obtained 
by rotating the thermostat cover. Never 
set the index mark on the choke more 
than two graduations off the specified 
setting. 
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Idle Adjustment 

The idle adjustment should be made 
with the engine at normal operating 
temperature. Adjust the throttle stop 
screw to idle the engine at 500 R.P.M. 
with automatic transmission in neutral, 
500 R.P.M. with air conditioning on, or 
550 R.P.M. standard and overdrive 
transmission or “E-STICK" transmission. 

Set the idle mixture adjusting needle 
to give the highest steady manifold 


27 

vacuum or the smoothest running and 
maximum idle speed. Turning the idle 
mixture adjusting needle in clockwise 
provides a leaner mixture. Turning the 
needle out counterclockwise provides 
a richer mixture. If this adjustment re¬ 
sults in an increase in idle R.P.M. great 
enough to require resetting the throttle 
stop screw, then the idle mixture ad¬ 
justing needle should also be reset, 
leaving it slightly on the rich side. 


CARBURETOR 

HOLLEY MODELS 2300 AND 4150 (OPTIONAL) 


The Holley Model 2300 is a dual 
downdraft carburetor used as standard 
equipment on the 80 Series with the 
8.7:1 compression ratio engine. The 
Model 4150 is a four bore downdraft 
carburetor used as optional equipment 
on the 80 Series with the 9.7:1 com¬ 
pression ratio engine. 

The two primary bores of both car¬ 
buretors supply the fuel-air mixture 
throughout the entire range of opera¬ 
tion. The two secondary bores of the 
four barrel carburetor function only 
when speed or load requires them. 
Each barrel has its own venturi, idle 
system, main metering system, booster 
venturi and throttle plate. 

To effectively provide the correct 
fuel-air mixture during all phases of 
engine operation, the carburetor is 
equipped with the following basic fuel 
metering systems. 

The Idle System, provides a rich mix¬ 
ture for smooth idle and low speed 
performance; the Accelerating Pump 
System, provides additional fuel dur¬ 
ing acceleration; the Main Metering 
System, provides an economical mix¬ 
ture for normal cruising conditions; and 
the Power Enrichment System, provides 
a richer mixture when high power out¬ 
put is desired. 

In addition to these four basic sys¬ 
tems, there is a fuel inlet system that 
constantly supplies the fuel to the basic 
metering systems. There is also a choke 
which temporarily enriches the mix¬ 
ture to aid in starting and running a 
cold engine. 

The four barrel carburetor also in¬ 
corporates a secondary main metering 
system and a by-pass system which 
only operates when a greater quantity 
of fuel-air mixture is required. Any 
reference to the carburetor secondary 


system in this section applies only to 
the Model 4150 carburetor. 

The difference in air pressure within 
the carburetor provides the force for 
proper discharge of fuel for the various 
engine speed and load conditions. This 
pressure is actually less than atmos¬ 
pheric, due to the slight restriction of 
air flow through the air cleaner. How¬ 
ever, to simplify the explanation of the 
functioning of the fuel metering sys¬ 
tems, the pressure within the carbu¬ 
retor will be considered as being at¬ 
mospheric. 

CARBURETOR CIRCUITS 
Fuel Inlet System 

All fuel first enters the fuel bowl 
which stores fuel at a specific head for 
the four basic metering systems. The 
fuel enters the fuel bowl through a 
screen ahead of the fuel inlet valve, 
which is frequently referred to as the 
fuel inlet needle and seat assembly. 
The amount of fuel entering the fuel 
bowl is determined by the space be¬ 
tween the movable needle and its seat 
and also by the pressure from the fuel 
pump. 

This carburetor incorporates a Viton 
tipped fuel inlet needle. This synthetic 
material provides a better seal and 
thereby can maintain a more constant 
fuel level in the carburetor bowl. It is 
not readily affected by small particles 
of foreign matter. 

Movement of the needle in relation 
to the seat is controlled by the float 
and hinge assembly which rises and 
falls with the fuel level. As the fuel 
level drops, the float drops, opening 
the needle valve to allow fuel to enter 
the float chamber. When the fuel 
reaches a specified level, the float 
moves the needle valve to a position 


where it restricts the flow of fuel, ad¬ 
mitting only enough to replace that 
being used. Any slight change in the 
fuel level causes a corresponding move¬ 
ment of the float, opening or closing 
the fuel inlet needle valve to immedi¬ 
ately restore or hold the proper fuel 
level. The fuel inlet system must con¬ 
stantly maintain the specified level of 
fuel as the basic fuel metering systems 
are calibrated to deliver the proper 
mixture only when the fuel is at this 
level. 

The float chamber is vented internally 
by the vent tube at all times. At curb 
idle or when the engine is stopped, the 
chamber is also vented by the external 
vent on top of the fuel bowl. This ex¬ 
ternal vent provides a release of ex¬ 
cess fuel vapors from the bowl. 

Idle System 

At idle and low speeds, the air flow 
through the carburetor is not sufficiently 
strong enough to draw fuel through 
the venturi for the main metering sys¬ 
tem. Intake manifold vacuum is high 
because of the greater restriction to 
the air flow by the nearly closed throttle 
plates. This high manifold vacuum is 
used to provide the pressure differ¬ 
ential to operate the idle system. 

The carburetor utilizes two identical 
idle systems, one for each bore. Since 
the two passages function identically, 
only one side will be considered in this 
explanation. 

At idle, the normal air pressure in 
the float chamber causes the fuel to 
flow through the idle system to the 
greatly reduced pressure area below 
throttle plate. Fuel flows from the float 
chamber through the main jet then 
into the small angular but horizontal 
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FIGURE 83 — Fuel Inlet System 
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FIGURE 84 - Idle System 


passage that leads across to a vertical 
passage. 

The fuel flows up this vertical pas¬ 
sage, (idle well) past the idle feed re¬ 
striction and then it is mixed with air 
coming in from the idle air bleed. This 
fuel-air mixture flows through a short 
horizontal passage and then down 
another vertical passage. At the bot¬ 
tom of this vertical passage the fuel- 
air mixture branches in two directions, 
one through the idle discharge passage 
and the other to the idle transfer pas¬ 
sage. 

The fuel in the idle discharge pas¬ 
sage flows past the pointed tip of the 
idle adjusting needle which controls 
the mixture delivered at idle. Turning 
the needle in toward its seat restricts 
the flow of fuel, thus providing a 
leaner idle mixture. Turning the needle 
out enriches the mixture by allowing 
a greater flow of fuel. 

From the idle adjusting needle cham¬ 
ber, the fuel goes through a short pas¬ 
sage, down another passage in the main 
body and into the throttle bore below 
the throttle plate. 


During off-idle operation when the 
throttle plate is moved slightly, the fuel 
flows through the idle transfer passage 
from the metering body into the throttle 
body passage. As the idle transfer slot 
is exposed to manifold vacuum, fuel is 
discharged into the throttle bore. 

As the throttle plate is opened still 
wider and engine speed increases, the 
air flow through the carburetor is also 
increased. This creates an increased 
vacuum in the venturi to bring the main 
metering system into operation. The 
flow from the idle system tapers off as 
the main metering system begins dis¬ 
charging fuel. The two systems are 
engineered to provide smooth gradual 
transition from idle to cruising speeds. 

Main Metering System 

As the engine is running, the intake 
stroke of each piston draws the air 
through the carburetor venturi and 
booster venturi. The air, passing through 
the throat of a venturi, creates a low 
pressure commonly called a vacuum. 
The strength of this low pressure is de¬ 


termined primarily by the velocity of 
the air flowing through the throat of 
the venturi. This, in turn, is regulated 
by the speed and power output of the 
engine. The difference, between the 
pressure in the booster venturi and the 
normal air pressure in the float cham¬ 
ber, causes fuel to flow through the 
main metering system. 

At cruising speed, the fuel flows from 
the float chamber through the main jet, 
which measures or meters the fuel 
flow, into the bottom of the main well. 
The fuel moves up the main well past 
the main well air bleed hole in the side 
of the well. Filtered air, enters through 
the air bleed in the main body and then 
into the main metering body by inter¬ 
connecting passages. This mixture of 
fuel and air, being lighter than raw 
fuel, responds faster to any change in 
venturi vacuum and vaporizes more 
readily when discharged into the air 
stream of the venturi. The mixture of 
fuel and air moves up the main meter¬ 
ing passage and passes into the short 
horizontal passage leading to the main 
body; then through the horizontal 
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channel of the discharge nozzle. This 
fuel is discharged into the booster 
venturi and then in the air stream of 
the carburetor venturi. 

The throttle plate controls the amount 
of fuel-air mixture admitted to the in¬ 
take manifold, regulating the speed 
and power output of the engine in ac¬ 
cordance with accelerator pedal move¬ 
ment. 

Power Enrichment System 

During high power operation, the 
carburetor must provide a mixture 
richer than is needed when the engine 
is running at cruising speed under no 
great power requirements. The added 
fuel for power operation is supplied 
by the power enrichment system. 

This system is controlled by mani¬ 
fold vacuum which gives an accurate 
indication of the power demands placed 
upon the engine. Manifold vacuum is 
strongest at idle and decreases as the 
load on the engine increases. As the 
load on the engine is increased, the 
throttle plate must be opened wider to 
maintain a given speed. Manifold 
vacuum is thus reduced because the 
opened throttle plate offers less re¬ 
striction to air entering the intake mani¬ 
fold. 

A vacuum passage in the throttle 
body transmits manifold vacuum to the 
power valve chamber in the main body. 
The power valve which is located in the 
main metering body is affected by this 
manifold vacuum. The manifold vac¬ 
uum, acting on the diaphragm at idle 
or normal load conditions, is strong 


enough to hold the diaphragm closed, 
and overcomes the tension of the 
power valve spring. When high power 
demands place a greater load on the 
engine and manifold vacuum drops be¬ 
low a predetermined point, the power 
valve spring overcomes the reduced 
vacuum opening the power valve. Fuel 
flows from the float chamber, through 
the valve and out the small holes in 
the side of the valve through the di¬ 
agonal restrictions in the main meter¬ 
ing body and then into the main well. 
Here the fuel joins the fuel flow in the 


main metering system, enriching the 
mixture. 

As engine power demands are re¬ 
duced, manifold vacuum increases. The 
increased vacuum acts on the dia¬ 
phragm, overcoming the tension of the 
power valve spring. This closes the 
power valve and shuts off the added 
supply of fuel which is no longer re¬ 
quired. 

Accelerating Pump System 

As the throttle opening is increased 
upon acceleration, the air flow through 
Discharge Nozzle 
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the carburetor responds almost im¬ 
mediately. The fuel, however, is heavier 
than air and there is a brief interval 
before the fuel flow responds to the 
increased opening of the throttle. Dur¬ 
ing this short period, the desired bal¬ 
ance of fuel and air cannot be main¬ 
tained by the other fuel metering sys¬ 
tems. It is during this interval that the 
accelerating pump operates, supply¬ 
ing fuel until the other metering sys¬ 
tems can provide the proper mixture. 

The accelerating pump is located in 
the bottom of the fuel bowl. The pump 
begins to function when the pump 
operating lever is actuated by throttle 
movement. When the throttle is opened, 
the pump linkage, actuated by a cam 
on the throttle shaft lever, forces the 
pump diaphragm up. As the diaphragm 
moves up, the pressure forces the pump 
inlet check ball on its seat preventing 
fuel from flowing back into the float 
chamber. The fuel flows from the short 
horizontal passage in the fuel bowl 
into the long diagonal passage in the 
metering body. The fuel passes into 
the main body and then in the pump 
discharge chamber. The pressure of the 
fuel causes the discharge check needle 
to raise and fuel is discharged into the 
venturi. 

As the throttle is moved toward the 
closed position, the linkage returns to 
its original position and the diaphragm 
spring forces the diaphragm down. As 
the diaphragm returns to its original 
position the pump inlet check ball is 
moved off its seat and the diaphragm 
chamber is filled with fuel from the 
float bowl. 

Choke System 

The choke supplies the richer fuel- 
air mixture required for starting and 
operating a cold engine. Most of the 
vaporized fuel from the carburetor 
condenses to a liquid upon contact 
with the cold surfaces of the intake 
manifold. This fuel in liquid form burns 
too slowly and incompletely in the cyl¬ 
inders, causing loss of power and 
stalling. The choke plate, which is 
usually closed during the cranking 
period and partially closed during 
warm-up, confines the manifold vacuum 
below the choke plate. This greater 
vacuum causes both the main metering 
and idle system to discharge fuel into 
the cylinders. 


The automatic choke is mounted on 
the main body and is linked to the 
choke shaft and the choke plate at the 
upper portion of the main body. 

The bi-metallic thermostat spring in 
the choke control mechanism will ex¬ 
pand when cooled, loosening and un¬ 
winding its coils. When warmed, it will 
contract winding the coils tighter. When 
the engine is cold, the thermostat spring 
has expanded, holding the choke plate 
in the closed position. When the en¬ 
gine is started, manifold vacuum acts 
directly on the choke plate, and the 
vacuum piston located in the choke 
housing, immediately moving against 
the tension of the thermostat spring to 
partially open the choke plate. The 
choke shaft does not pass through the 
center of the choke plate. Instead, it is 
offset, thus exposing a much larger 
area on one side of the closed choke 
plate to manifold vacuum. When the 
engine is started or at idle, manifold 
vacuum is not sufficiently strong to 
open the choke plate. But the impact 
of air against the choke plate partially 
opens the plate. Manifold vacuum 
channeled through a passage in the 
choke housing acts to draw the choke 
vacuum piston downward, thus exert¬ 
ing another opening force upon the 
choke plate. These two features allow 
enough air to enter the engine to en¬ 
able it to run smoothly. As the engine 
continues to run, the vacuum acting on 
the choke vacuum piston draws air 
from the heat tube in the manifold 
where the air is warmed by the engine 
heat, and then through the thermostat 
housing where the air warms the 
thermostat spring, causing it to con¬ 
tract. This gradually decreases the ten¬ 
sion of the thermostat spring as mani¬ 
fold temperature rises, permitting the 
vacuum acting on the choke vacuum 
piston to further open the choke plate. 
The air then flows through the mani¬ 
fold vacuum passage in the carburetor 
and is exhausted into the air stream in 
the throttle body. 

When the engine reaches its normal 
operating temperature, the thermostat 
spring no longer exerts an opposing 
tension on the choke vacuum piston, 
thus allowing the vacuum piston to pull 
the choke plate to the full open posi¬ 
tion. 

In the full open position the vacuum 
piston is in its lowest position in the 
cylinder. Slots in the cylinder wall per¬ 


mit sufficient air to bleed past the pis¬ 
ton and into the intake manifold to al¬ 
low a continual flow of warm air to 
pass through the thermostat housing. 
This keeps the thermostat spring warm 
and the choke plate fully open until 
the engine is shut down and allowed 
to cool. 

During the warm-up period, the air 
flow past the partially opened offset 
choke plate acts upon the plate in 
much the same manner as manifold 
vacuum does upon starting. As air flow 
increases with increased engine speed, 
the engine requires less choking and 
the force of the increased air flow 
holds the choke plate closer to the open 
position. The offset choke plate, vac¬ 
uum piston, and thermostat spring are 
engineered to provide the correct de¬ 
gree of choking for all conditions of 
engine speed, power output, and tem¬ 
perature. 

The choke rod at the carburetor 
actuates a fast idle cam during chok¬ 
ing. Designed to increase the idle 
R.P.M. for smoother running when the 
engine is cold, the fast idle cam has a 
series of steps on one edge. As the 
choke and rod is moved through its 
range of travel from the closed posi¬ 
tion to the open position, the fast idle 
cam rotates, presenting successive steps 
to a throttle stop screw. Each step per¬ 
mits a slower idle R.P.M. as engine 
temperature rises and choking is re¬ 
duced. 

If the engine should approach a 
stall at any time during the warm-up 
period, manifold vacuum will drop. 
The tension of the thermostat spring 
then overcomes the reduced force act¬ 
ing on the vacuum piston and the choke 
plate will be moved toward the closed 
position, providing a richer mixture to 
allow the engine to “catch" and run 
smoothly again. 



FIGURE 88 — Automatic Choke 


Spark Advance 

This carburetor utilizes changes in 
air pressure to control spark timing to 
satisfy all engine speed and load con¬ 
ditions. 

The spark must be advanced as the 
engine speed is increased since a defi¬ 
nite time is required for the fuel-air 
mixture to burn and reach its maximum 
pressure at the right time for highest 
efficiency of the engine cycle. Because 
the fuel-air mixture induced into the 
intake manifold at light loads is not as 
dense as that during high load opera¬ 
tion, it burns more slowly, hence the 
spark under these conditions must also 
be advanced. 

In order to obtain a vacuum to oper¬ 
ate the spark advance as dictated by 
the engine load conditions, a port is 
located in the throttle bore just above 
the full closed position of the throttle 
plates. As the throttle is opened, this 
port is subjected to manifold vacuum, 
which varies with changes in engine 
load. This port in the throttle body is 
connected to the main body by a short 
vertical passage, and then to a passage 
in the main metering body. This pas¬ 
sage in turn leads to an outlet on the 
side of the main metering body which 
connects to a single line to the distribu¬ 
tor. 

Secondary Throttle 
Operating System (Model 4150) 

At lower speeds, the secondary 
throttle plates remain nearly closed, 
allowing the engine to maintain satis¬ 
factory fuel air velocities and distribu¬ 
tion. When engine speed increases to 
a point where additional breathing ca¬ 
pacity is needed, the vacuum con¬ 
trolled secondary throttle plates open 
automatically. 

Vacuum taken from one of the pri¬ 
mary barrels and one of the secondary 
barrels acts upon a diaphragm which 
controls the secondary throttle plates. 
At high speeds when engine require¬ 
ments approach the capacity of the 
two primary bores, the increased pri¬ 
mary venturi vacuum moves the dia¬ 
phragm, compressing the diaphragm 
spring. The diaphragm, acting through 
the diaphragm link and lever, will 
commence to open the secondary 
throttle plates (Fig. 89). The position 
of the secondary throttle plates de¬ 
pends on the strength of the vacuum. 
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This in turn, is determined by the air¬ 
flow through the bores to the engine. 
As the air-flow increases, a greater sec¬ 
ondary throttle plate opening will re¬ 
sult and the secondary barrels will 
supply a greater portion of the en¬ 
gine’s requirements. As top speed is 
reached, the secondary throttle plates 
will approach wide open. 


Secondary Secondary 
Diaphragm Venturi 
Check Ball v Pick-Up 
Diaphragm 
Chamber' 


Diaphragm 

Diaphragm Rod 


Primary 

Venturi 

Pick-Up 



Secondary 
Throttle Plate 


FIGURE 89 — Secondary Throttle 

Operating System (Model 4150) 

The bleed past the ball check valve 
in the vacuum passage of this carbu¬ 
retor limits the rate at which the sec¬ 
ondary throttle plates are allowed to 
open. Any rapid increase in vacuum 
which would tend to open the sec¬ 
ondary throttle plates too suddenly 
merely holds the ball check valve se¬ 
curely against its seat. The opening of 
the throttle plates is slowed to a rate 
governed by the amount of air pass¬ 
ing through an air bleed in the check 
valve seat. This allows the vacuum to 
build up comparatively slow at the dia¬ 
phragm which results in a controlled 
rate of opening for the secondary 
throttle plates. 

As the secondary throttle plates be¬ 
gin to open, a vacuum is created in 
the secondary barrels, first at the 
throttle plates and then, as air flow in¬ 
creases, at the throat of the secondary 
venturi. This vacuum assists the sec¬ 
ondary metering system to operate. 

When engine speed is reduced, ven¬ 
turi vacuum in the bores becomes 
weaker. The momentarily stronger 
vacuum at the secondary throttle oper¬ 
ating diaphragm moves the ball check 
valve off its seat in the vacuum pas¬ 
sage, permitting an immediate flow of 
air into the diaphragm chamber. As 
the vacuum acting on the diaphragm 
is lessened, the load on the diaphragm 
spring will commence closing the sec¬ 
ondary plates. The diaphragm spring 
is assisted by the design of the sec¬ 
ondary plates. Each secondary plate 


is slightly offset. When the plates are 
closing, the combined force of mani¬ 
fold vacuum and the air stream has 
greater effect on the larger, upstream 
area of the plates forcing the plates to 
a closed position. The secondary plates 
are retained in the closed position 
when the primary plates are fully 
closed by the secondary throttle con¬ 
necting rod. This rod, which is fastened 
to the primary throttle lever, rides in a 
slot in the secondary throttle lever. 

Secondary Fuel Metering 
System (Model 4150) 

The secondary system is supplied 
with fuel from the secondary fuel bowl, 
which receives its fuel through a con¬ 
necting tube, at the primary fuel inlet. 

The secondary fuel bowl is equipped 
with a fuel inlet valve assembly which 
regulates the flow of fuel into the bowl, 
the same as the primary fuel bowl. The 
secondary fuel inlet system must main¬ 
tain a specified level of fuel as the 
three secondary fuel systems are cali¬ 
brated to deliver the proper mixture 
only when the fuel is at this level. The 
three secondary fuel systems are the 
transfer system, main metering system 
and by-pass system. 

The transfer system begins to func¬ 
tion when the secondary throttle plates 
begin to open. As the plates begin to 
open the fuel flows through the sec¬ 
ondary main jets into the idle passages 
which are similar to those in the pri¬ 
mary metering body (Fig. 90). 

A secondary fixed curb idle passage 
as shown in Figure 90 supplies fuel di¬ 
rectly to the intake manifold, thus al¬ 
lowing a smoother idle. 



FIGURE 90 — Idle Transfer System 
(Model 4150) 
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When the secondary throttle plates 
are opened further the pressure differ¬ 
ential causes the secondary main 
metering system to begin functioning. 
The passages in this system are identi¬ 
cal to those in the primary main meter¬ 
ing system. 

When manifold vacuum drops to a 
pre-determined value, the secondary 
power valve opens thus allowing a full 
mixture to be discharged in the sec¬ 
ondary booster venturi as the sec¬ 
ondary throttle plates are opened. 

These three fuel systems, engineered 
in the secondary fuel system, provide 
a smooth transition of power instead 
of a sudden surge. 

DISASSEMBLY 
Major Subassemblies 

This carburetor consists of three 
major subassemblies. Separation of 
these three subassemblies is the first 
step in the disassembly procedure. 

Remove the four fuel bowl screws and 
gaskets. Slide the gaskets off the screws 
and discard. The fuel bowl, fuel bowl 
gasket, and metering body will slide 
off. Separate these parts and discard 
the gaskets (Fig. 91). 



Gaskets Metering Body_ Fuel Bowl 


FIGURE 91 — Separating Fuel Bowl 
and Metering Body 

Remove the fuel line tubing and dis¬ 
card the two “O” rings. 

Remove the four secondary fuel 
bowl screws and washers, discard the 
washers. The fuel bowl, fuel bowl gas¬ 
ket, metering body, and metering body 
gasket will slide off. Separate these 
parts and discard all gaskets. 

Remove the bowl vent assembly from 
the top of the metering body, as it will 
fall out and be lost. 


Remove the secondary diaphragm 
rod retainer (Fig. 92). 



FIGURE 92 — Removing Diaphragm 
Rod Retainer (Model 4150) 

Remove the throttle body to main 
body screws and lockwashers (Fig. 93). 
Lift the throttle body off the main body. 
Remove and discard the gasket. 



Throttle Body 
Screws 


FIGURE 93 — Removing Throttle Body 
Screws — Model 2300 Shown 

Fuel Bowls and Metering Bodies 

Remove the primary float and hinge 
retainer (Fig. 94) and slide the float 
and hinge assembly off its stud. The 
float spring will come off its boss at 
the same time. 

Slide the baffle plate out of its posi¬ 
tion. 

Using an open-end wrench, remove 
the fuel valve and seat assembly; dis¬ 
card the gasket. 

Remove the four pump diaphragm 
cover screws and lockwashers. Lift the 
diaphragm cover and remove the dia¬ 
phragm assembly and diaphragm re¬ 
turn spring (Fig. 95). 



Fuel Inlet Baffle 
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FIGURE 94 — Interior of Fuel Bowl 
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FIGURE 95 — Removing Diaphragm 
Assembly 

Using a box-end wrench, remove the 
fuel inlet fitting and discard the gasket. 
Remove the filter screen assembly (Fig. 
96). 



FIGURE 96 — Removing Fuel Inlet 
Fitting 


Remove air vent clamp screw and 
bowl air vent assembly. Note position 
of spring for proper assembly. 

Using Tool J-l 01 74-01, remove the 
two main jets from the primary meter¬ 
ing body (Fig. 97). 

With Tool J-l 0175, remove the power 
valve assembly and gasket. Discard the 
gasket seals (Fig. 98). 

Remove the two idle adjusting needles 
and their seals (Fig. 99). Discard the 
seals. 
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J-l 0174-01 Main Jets 

FIGURE 97 — Removing Main Jets 


From the secondary fuel bowl, re¬ 
move the secondary float and hinge 
retainer. Slide the float and hinge as¬ 
sembly off its stud. The float spring will 
come off its boss at the same time. 




FIGURE 98 — Removing Power Valve 


Slide the baffle plate out of its posi¬ 
tion. 

Using an open-end wrench, remove 
the fuel valve and seat assembly, dis¬ 
card the gasket. 

Remove the two main jets from the 



J-10175 

FIGURE 99 — Removing Idle Adjust¬ 
ing Needle 

secondary metering body, using Tool 
J-l 01 74-01. 

Using socket, remove the power 
valve assembly and gasket. Discard the 
gasket. 


9 - 



10. Fuel Pump Cover Assembly 

11. Diaphragm Assembly 

12. Diaphragm Return Spring 

13. Air Vent Rod Clamp Screw and Lockwasher 

14. Air Vent Rod Clamp 

15. Air Vent Rod 

16. Air Vent Valve Retainer 

17. Air Vent Valve 

1 8. Air Vent Rod Spring 

19. Fuel Valve Seat Lock Screw 

20. Fuel Valve Seat Lock Screw Gasket 

21. Fuel Valve Seat Adjusting Nut 

22. Fuel Valve Seat Adjusting Nut Gasket 

23. Fuel Inlet Valve and Seat Assembly 

24. Fuel Valve Seat “O” Ring Seal 

25. Baffle Plate 
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1. Fuel Bowl Screw (4) 

2. Fuel Bowl Screw Gasket (4) 

3. Fuel Bowl Assembly 

4. Fuel Inlet Fitting 

5. Fuel Inlet Fitting Gasket 

6. Filter Screen 

7. Fuel Level Sight Plug 

8. Fuel Level Sight Plug Gasket 

9. Fuel Pump Cover Screw and Lockwasher (4) 


26. Float Retainer 

27. Float and Lever Assembly 

28. Float Spring 

29. Fuel Bowl Gasket 

30. Main Metering Body Assembly 

31. Idle Adjusting Needle (2) 

32. Idle Adjusting Needle Seal (2) 

33. Main Jet (2) 

34. Power Valve Assembly 

35. Power Valve Gasket 


FIGURE 1 00 — Disassembly — Fuel Bowl and Metering Body (Model 2300 Shown) 
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Main Body Assembly 

Remove the three thermostat housing 
cover screws and clamp. Lift the ther¬ 
mostat housing cover and gasket off 
the choke housing. 

Remove the lower choke rod retainer 
and washer. 

Remove the three choke housing 
screws and lockwashers and lift the 
housing, fast idle cam and choke hous¬ 
ing shaft off the main body (Fig. 101). 
Remove and discard the two choke 
housing gaskets. 



Choke Housing Screws 


FIGURE 101 — Removing Choke 
Housing 


Disassemble the choke. Remove the 
choke shaft nut, lockwasher and spac¬ 
er. Remove the choke housing shaft 
and fast idle cam. Slide the choke 
lever, link and piston assembly out of 
chamber. 

On the Model 4150 remove the three 
secondary diaphragm housing screws 
and lockwashers (Fig. 102). Lift the 
secondary diaphragm housing off the 
main body. Discard the housing gasket. 


diaphragm spring, diaphragm assem¬ 
bly and the diaphragm check ball 
(Figs. 103 and 104). 



Diaphragm Assembly 

FIGURE 103 — Removing Secondary 
Diaphragm Cover (Model 4150) 


Diaphragm Cover 



Check Ball 

FIGURE 1 04 — Secondary Diaphragm 
Check Ball Location (Model 4150) 



FIGURE 102 — Removing Secondary 
Diaphragm Housing Screws 
(Model 4150) 


Disassemble the secondary dia¬ 
phragm. Remove the four diaphragm 
cover screws and lockwashers. Lift the 
cover oFF the housing and remove the 


Remove the upper choke rod re¬ 
tainer. Slide the choke rod out of its 
position, also remove the two choke 
rod seal retainers and seal. Discard 
the seal. 

Lightly scribe a mark along the 
choke shaft to insure proper position¬ 
ing of the choke plate for assembly. 

Remove the two choke plate screws 
and slide the choke plate out of the 
choke shaft. Slide the choke shaft out 
of its position in the main body. 

Using a Phillips head screwdriver, 
remove the pump discharge nozzle 
screw. Remove the pump discharge 
nozzle and gasket. Discard the gasket. 

Invert the main body and shake out 
the pump check valve (Fig. 105). 



FIGURE 1 05 — Removing Pump Check 
Needle — Model 2300 Shown 


NOTE: Model 2300 uses a check 

needle , the Model 4150 incorpo¬ 
rates a pump check ball and 

weight . 

Throttle Body Assembly 

Remove the pump lever retainer 
(Fig. 107) and slide the lever off its 
stud. 

Remove the throttle stop screw and 
spring. 

Remove the secondary diaphragm 
lever screw and lockwasher (Fig. 108); 
the lever will fall off. 

Remove the fast idle cam lever screw 
and lockwasher (Fig. 109). Slide the fast 
idle pick up lever, fast idle cam lever, 
and spring off its position. 

Lightly scribe all throttle plates 
along the throttle shaft and mark 
each throttle plate and its correspond¬ 
ing bore with a number or letter to 
insure proper replacement (Fig. 110). 

Remove the four primary throttle 
plate screws. Remove the throttle 
plates. 

Remove the two throttle connecting 
rod retainers and the washer (Fig. 111). 

Slide the primary throttle shaft out 
of the throttle body (Fig. 112), remove 
the throttle connecting rod and throttle 
return spring. 

Remove the four secondary throttle 
plate screws. Remove the plates. 

Slide the secondary throttle shaft out 
of the throttle body. 

Remove four Teflon sleeves from 
shaft (Fig. 113, Item 12). 

INSPECTION 

Check major castings for cracks, 
warpage, stripped threads, damaged 
gasket mating surfaces, and other 
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1. Thermostat Housing Cover Screws (3) 

2. Thermostat Housing Cover Clamp 

3. Thermostat Housing Cover 

4. Thermostat Housing Cover Gasket 

5. Choke Shaft Nut, Lockwasher, and Spacer 

6. Choke Lever, Link and Piston Assembly 

7. Choke Shaft 

8. Choke Plate Screws (2) 

9. Choke Rod Retainer (Upper) 

2 3 4 5 

L 


10. Choke Rod Seal Retainers (2) 

11. Choke Rod Felt Seal 

12. Diaphragm Cover Screw and Lockwashers (4), jq 

13. Diaphragm Cover 

14. Diaphragm Spring 

15. Diaphragm Assembly 

16. Pump Discharge Nozzle Screw 

17. Pump Discharge Nozzle 

18. Pump Discharge Nozzle Gaskets (2) 

6 7 



19. Pump Check Weight 

20. Pump Check Ball 

21. Diaphragm Check Ball 

22. Diaphragm Housing Gasket 

23. Choke Plate 

24. Choke Housing Screws and Lockwashers (3) 

25. Choke Housing 

26. Choke Housing Gaskets (2) 

27. Fast Idle Cam 

28. Choke Shaft 

29. Lower Choke Rod Retainer and Washer 

30. Choke Rod 

31. Secondary Diaphragm Housing Screws and Lockwashers (3) 

32. Diaphragm Housing Assembly 


FIGURE 106 — Disassembly — Main Body Assembly — Model 41 50 Shown 



Pump Lever 


Pump Lever Retainer 


FIGURE 107 — Removing Pump 
Lever Retainer 



FIGURE 108 — Removing Secondary 
Diaphragm lever Screw 


Fast Idle Cam Lever 



Fast Idle 
Pick-Up Lever 


FIGURE 109 — Removing Fast Idle 
Cam Lever Screw 



Scribed Lines and Marks 


damages. The passages in the castings FIGURE 1 10 — Scribing Marks and 
should be checked with compressed Lines 



Retainer Throttle Connecting Rod 


FIGURE 1 1 1 — Removing Throttle 
Connecting Rod Retainer 
(Model 41 50) 

air to make certain they are free of 
obstructions. 

CAUTION: Carburetor jets and 
passages should never be cleaned 
with a drill , wire , or similar ob¬ 
ject. This method may distort jets 
and passages and affect carbu¬ 
retor performance. 
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FIGURE 1 12 — Removing Primary 
Throttle Shaft (Model 4150) 


Inspect the floats. The choke plate 
and throttle plates must be discarded 
if edges are nicked or if the protective 
plating has been damaged exposing 
the bare metal to corrosion. 

Carefully check the choke shaft and 
throttle shafts for binding or nicks. 

Inspect all linkages for bends or 
worn surfaces. 

Replace distorted or broken springs. 

Check the choke thermostat lever, 
link, and piston assembly for nicks or 
scores which might cause the piston to 
bind. 

NOTE: Parts such as “O” rings , 
gaskets , diaphragms , and felt seals , 
should never be exposed to clean¬ 
ing solvents and should always be 
replaced at time of overhaul. 


ASSEMBLY 
Throttle Body 

Slide the secondary throttle shaft 
assembly into the throttle body with 
four teflon sleeves in position on the 
shaft. 

Referring to the lines or figures 
scribed on the throttle plates during 
disassembly, install the secondary 
throttle plates. Install the four throttle 
plate screws and run them down until 
they are snug but not tight. Close the 


throttle plates and hold the throttle 
body up to the light. Little or no light 
should show between the throttle plates 
and the walls of the throttle bores. If 
the throttle plates are properly installed 
and there is no binding when the 
throttle shaft is rotated, tighten the 
throttle plate screws. Stake the throttle 
plate screws using a suitable staking 
tool. 

Place the primary throttle return 
spring in the throttle shaft, also place 
the smallest bend of the throttle con¬ 
necting rod in position in the throttle 
lever. Slide the throttle shaft in posi¬ 
tion into the throttle body, guiding the 
connecting rod so that the largest 
bend will be in place in the secondary 
throttle shaft lever. The correct posi¬ 
tion of the return spring is with the 
small hook fitting into the slot along¬ 


side the throttle lever adjusting screw, 
while the other end rests against the 
boss which houses the throttle stop 
screw. 

Referring to the lines or figures 
scribed on the throttle plates during 
disassembly, install the primary throttle 
plates. Install the four throttle plate 
screws and run them down until they 
are snug but not tight. Close the throttle 
plates and hold the throttle body up 
to the light. Little or no light should 
show between the throttle plates and 
the walls of the throttle bores. If the 
throttle plates are properly installed 
and there is no binding when the 
throttle shaft is rotated, tighten the 
throttle plate screws. Stake the throttle 
plate screws using a suitable staking 
tool. 

Install the two throttle connecting 
rod retainers and the washer. The 
washer should be located on the sec¬ 
ondary throttle shaft lever. 

Place the fast idle cam lever spring 
inside the fast idle cam lever and posi¬ 
tion the lever on its stud. Place the fast 
idle pick-up lever on the stud, the 
longest end of the spring should be 
resting on the longest arm of the pick¬ 
up lever. Install the screw and lock- 
washer. 

Position the secondary diaphragm 
lever on the secondary throttle shaft, 
the round stud should be on the bot¬ 
tom and pointing away from the 
throttle body. Install the screw and 
lockwasher. 

Install the throttle stop screw and 
spring, turn the screw in until slight 
spring tension is obtained. 

Slide the pump lever assembly on 
its stud and install the retainer. 

NOTE: The two holes in the throt¬ 
tle lever permit adjustment of the 
accelerating pump discharge. The 
accelerator pump cam retaining 
screw should be in the Number 2 
position for all normal driving. 
For operation under extreme hot 
temperatures the Number 1 posi¬ 
tion can be used to obtain a leaner 
pump discharge. 

Main Body Assembly 

Before installing new pump dis¬ 
charge needle, or ball and weight, 
check seat of pump discharge valve. 
If the seat is rough, using the old 
discharge valve, place a small brass 


16. Primary Throttle Plate Screws (4) 
1 7. Throttle Shaft Return Spring 
1 8. Primary Throttle Plates (2) 

19. Pump Lever Assembly 

20. Pump Lever Retainer 



1. Fast Idle Cam Lever 

2. Fast Idle Cam Lever Spring 

3. Fast Idle Pick-Up Lever 

4. Fast Idle Cam Lever Screw and Lockwasher 

5. Secondary Diaphragm Lever Screw and Lockwasher 

6. Secondary Diaphragm Lever 

7. Throttle Stop Screw 

8. Throttle Stop Screw Spring 

9. Secondary Throttle Shaft Assembly 

10. Secondary Throttle Plate Screws (4) 

11. Secondary Throttle Plates 

12. Throttle Shaft Sleeves (4) 

1 3. Throttle Connecting Rod Retainers (2) and Washer 

14. Primary Throttle Shaft Assembly 

15. Throttle Connecting Rod 


FIGURE 1 13 — Disassembly — Throttle Body Assembly 
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rod on the valve and tap lightly with 
a fiber mallet to insure proper seating. 
Check to see that no damage has been 
inflicted on the seat during this opera¬ 
tion. Discard old valve and install 
new valve; see if new valve moves 
freely. 

Install the pump discharge nozzle 
and new gaskets. Secure with pump 
discharge nozzle screw. 

Slide the choke shaft in position, re¬ 
ferring to the marks scribed during 
disassembly. Install the choke plate. 


Nozzle Screw 



Gasket 


Discharge Nozzle 


Gasket ■■ --<S> 


Needle Valve 

FIGURE 1 14. — Pump Discharge 

Nozzle Assembly — Model 2300 
Shown 

Install the two choke plate screws and 
stake with an approved staking tooi. 
Check plate for freedom of movement. 

Insert a new felt seal between the 
two choke rod seal retainers and 
slide them in position in the main 
body. Slide the choke rod through the 
hole in the main body and insert the 
upper end of the rod into the choke 
shaft lever. Install the choke upper re¬ 
tainer. Check choke plate for freedom 
of movement. 

Assemble the secondary diaphragm 
assembly. Install the diaphragm check 
ball in position. Insert the diaphragm 
assembly in the diaphragm housing. 
Place the small end of the diaphragm 
return spring on the boss on the cover. 

Insert the four diaphragm cover 
screws and lockwashers in the dia¬ 
phragm cover. Then after aligning 
the screws with the holes in the dia¬ 
phragm and housing, lower the cover 
and spring in position and tighten the 
screws. 




CAUTION: Relieve spring tension 
from diaphragm before installing 
cover. If pressure is not released, 
diaphragm assembly will become 
wrinkled and leak. 

Place the secondary diaphragm in 
position on the main body, using a 
new gasket (Fig. 11 5). Install the three 
screws and lockwasher into the main 
body. 



Secondary Diaphragm Choke 

Housing Housing 


FIGURE 1 15 — Gasket Recesses 

Assemble the automatic choke. Slide 
the choke lever, link and piston assem¬ 
bly into its chamber. Place the fast idle 
cam on the housing and insert the 
choke housing shaft through it, into the 
choke housing. Install the choke shaft 
spacer, lockwasher and nut. 

NOTE: The fast idle cam weight 

should be pointed away from the 

secondary diaphragm housing. 

Using two new gaskets (Fig. 115), 
position the choke housing in the main 
body and engage the choke rod into 
the choke housing shaft lever. Install 
the three choke housing to main body 
screws. 

Install the lower choke rod washer 
and retainer. 

Place the thermostat housing cover 
gasket in place and install cover. Posi¬ 
tion the cover clamp with the ears of 
the clamp away from the cover, in¬ 
stall the three screws. Be sure the 
thermostat spring picks up the tang on 
the choke cover. 

Align the index marks in the rim of 
the thermostat with the indicator on 
the choke housing (Fig. 116) as out¬ 
lined in Specifications. 

Place the throttle body on main body 
gasket on the main body. Lower the 
throttle body in position and insert the 
screws and lockwashers. 

NOTE: Before lowering throttle 

body in position , check that all 



FIGURE 1 16 — Choke Adjustment 

passages are aligned with gasket 
openings. 

Install secondary diaphragm rod in 
position and install retainer. 

Fuel Bowls and Metering Bodies 

Using Tool J-10175, install the power 
valve assembly and new gasket on 
the secondary metering body. Install 
the two main jets using Tool J-l0174-01. 

With an open end wrench, install the 
fuel valve and seat assembly in the 
secondary bowl, using a new gasket. 

NOTE: Fuel valve needles and 
seats are matched assemblies. 
Factory tested to insure proper 
operation, their component parts 
are not interchangeable. 

Slide the baffle plate over the fuel 
valve and seat assembly. 

Place the conical spring in position 
on the locator on the float. Slide the 
float and hinge assembly and spring 
into the bowl and install retainer. 

Invert the fuel bowl to allow the 
float to drop to the closed position. 
Rotate the fuel needle and seat assem¬ 
bly until the float is parallel with the 
fuel bowl (Fig. 117). This initial dry 
float setting must be rechecked with 
the carburetor on the engine to obtain 
the proper wet fuel level. 



Adjust Float 
Parallel to 
Bowl Floor 


Screw Nut 


FIGURE 11 7 - Dry Float Setting 
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Insert the four secondary fuel bowl 
screws with new gaskets into the fuel 
bowl and place the new fuel bowl 
gasket in the recess. Slide the secondary 
metering body on the screws, then 
place the new gasket on the metering 
body. Insert the bowl vent assembly. 
Position the fuel bowl and metering 
body assemblies on the main body and 
tighten the screws. 

Make certain the holes in the gasket 
are aligned with the passages on the 
metering body. 

Install the power valve assembly 
with a new gasket on the primary fuel 
bowl using Tool J-10175. 

With Tool J-l0174-01, install the two 
main jets. 

Install the two idle adjusting needles 
with their new seals in the primary 
metering body. Turn the needles in 
gently, until they seat then back off 
one turn. 

NOTE: Do not force the needles 
against their seat, as this will 
groove the tips of the needles 
making it impossible to correctly 
adjust the idle mixture. 

Install the air vent valve on the push 
rod and secure with the retainer. 
Slide into its position on the fuel bowl. 
Place the air vent rod spring on the 
lower end of the rod and install the 
retainer. 

Install the fuel filter screen assem¬ 
bly, new inlet fitting gasket and fuel 
inlet fitting on the primary fuel bowl 
assembly. 

On the primary bowl, position the 
pump diaphragm return spring in the 
recess and install the diaphragm as¬ 
sembly with head of rivet facing lever. 
Place the pump diaphragm cover in 
position (centered), making sure the 
holes are aligned. Tighten the four 
screws alternately to evenly compress 
the diaphragm while holding the lever 
against the diaphragm to prevent the 
diaphragm from wrinkling. 

Install the fuel and seat assembly, 
using a new gasket. 

Slide the baffle plate over the fuel 
valve and seat assembly. 

Install the conical float spring on the 
locator on the float. Slide the float and 
hinge assembly and spring on its shaft 
and install retainer. 

Invert the fuel bowl to allow the 
float to drop to the closed position. 
Rotate the fuel needle and seat assem¬ 


bly until the float is parallel with the 
fuel bowl (Fig. 117). This initial dry 
float setting must be rechecked with 
the carburetor on the engine to obtain 
the proper wet fuel level. 

Install two new “O” rings on the 
fuel line tubing (Model 4150). Insert 
one end of the tubing in position in 
the secondary fuel bowl. 

NOTE: Place a light film of lubri¬ 
cant (vaseline) on the “O” rings 
and end of the tube , for easier 
installation. 

Insert the four primary fuel bowl 
screws with new gaskets into the fuel 
bowl, and place the new fuel bowl 
gasket in the recess. Slide the primary 
metering body on the screws, then 
place the new gasket on the metering 
body. 

CAUTION: Make certain the ac¬ 
celerating pump hole in the gasket 
is in the correct position. 

NOTE: When positioning the fuel 
bowl , the accelerating pump lever 
must be depressed in order to clear 
the diaphragm pump lever and 
the air vent push rod. 

ADJUSTMENTS 

Holley Models 2300 and 4150 

All adjustments essential for proper 
operation of this carburetor can be 
made on the car without removing 
any of the carburetor's component 
parts. 

Idle Adjustment 

The initial idle mixture adjustment 
can be made both on or off the car. 
Turn the idle mixture screws in (clock¬ 
wise) until they seat lightly. Caution 
must be exercised not to seat the idle 
mixture needles too tightly as this will 
groove the tips of the needles and 
prevent a smooth idle. Then back the 
idle needles out one full turn. This 
initial idle setting must be tailored 
with carburetor on the car and engine 
running at normal operating tempera¬ 
ture. Adjust the throttle stop screw to 
idle the engine at 475 R.P.M. with 
automatic transmission in neutral or 
550 R.P.M. with standard and over¬ 
drive transmissions or 500 R.P.M. when 
equipped with air conditioning, turned 
on. 


Accelerator Pump Adjustment 

The pump cam screw should be in 
the number two position on the throttle 
lever for all normal driving. The num¬ 
ber one position can be used to pro¬ 
vide leaner pump discharge. 

With the throttle plates held in the 
wide open position there should be 
.015" clearance between the pump 
diaphragm actuating lever and the 
lower portion of the pump override 
spring screw (Fig. 120). Adjust by 
turning the adjusting screw. 

This adjustment MUST be rechecked 
with the throttle plates closed at curb 
idle to make certain there is no lag 
between the throttle linkage and the 
pump lever. The slightest movement of 
the throttle lever must correspondingly 
actuate the accelerator pump lever. 
Should there be any lag between the 
movement of the throttle plates and 
the actuating of the accelerator pump 
a tip in stumble or flat spot will result. 
To adjust, lengthen the adjusting screw 
(Fig. 118). 

Exterior Bowl Vent 

The exterior bowl vent opening is 
.050" to .070" at idle (Fig. 118). Ad¬ 
just by bending the operating lever. 

Fast Idle Adjustment 

The fast idle setting with carburetor 
off the car is made by turning the fast 
idle adjusting screw to obtain .025" 
clearance between the throttle valve 
and the carburetor bore on the side 
opposite the idle port with the fast 
idle adjusting screw on the high step 
of the cam. 

The fast idle setting can be altered 
with the carburetor on the car to suit 
individual requests, however, the afore¬ 
mentioned bench setting is most de¬ 
sirable for best overall operation. 

On the car fast idle adjustments 
should be made with a tachometer 
connected to observe R.P.M. changes. 
Turning the fast idle adjusting screw 
in clockwise, will increase R.P.M. while 
turning the screw out counterclockwise, 
will decrease R.P.M. (Fig. 119). The 
normal fast idle R.P.M. on the high 
step of the cam and engine at normal 
operating temperature is approxi¬ 
mately 1 800 R.P.M. 
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FIGURE 11 8 — Carburetor Adjustments 



Fast Idle Adjustment 

FIGURE 119 - Carburetor 
Adjustments 


Automatic Choke Adjustment 

The automatic choke setting is one 
notch lean on Model 4150 and index 
on the 2300 for all normal driving. If 
for some reason a richer or leaner 
mixture is desired during the warm-up 
period, it can be obtained by rotating 
the thermostat cover. Never set the in¬ 
dex mark on the cover more than two 
graduations off the specified setting. 

Choke Unloader 

The choke unloader dimension is 
measured at the opening in the choke 
air horn from the top edge of the 
choke plate to the forward top edge 
of the choke air horn with the throttle 
plates in the wide open position. This 
dimension should be approximately 
3 /i6". The unloader opening is designed 
into the linkage at time of manufac¬ 


ture and therefore provisions for ad¬ 
justment are not readily accessible, 
however in the event the unloader 
opening is inadequate, bending the 
tab on the throttle shaft lever (Fig. 
119), where it contacts the fast idle 
cam will change the unloader opening. 

Wet Fuel Level Adjustment 

This carburetor incorporates an ex¬ 
ternally adjustable needle and seat as¬ 
sembly which allows the fuel level to 
be checked and adjusted without re¬ 
moving the carburetor from the engine. 

With the engine running remove the 
sight plug from the carburetor bowl 
on the side opposite the fuel inlet. If 
fuel level is too high,excessive fuel will 
drain through the sight plug opening. 
For proper operation fuel level should 
be in line with threads at bottom of 
sight port. 

To adjust, loosen top lock screw on 
needle and seat assembly and adjust 
with lower nut (Fig. 120), until float 
maintains fuel at the desired level. 
Tighten the top lock screw. This pro¬ 
cedure applies to both primary and 
secondary sides. 

NOTE: It is advisable when check¬ 
ing or resetting the wet fuel level to 
purge the carburetor bowl of any 
dirt or foreign matter. With igni¬ 
tion off , remove lower bowl screw 


Dash-Pot Adjustment 

To restrict the throttle from closing 
too rapidly and causing the engine to 
stall, a dash-pot is provided on cars 
equipped with automatic transmission. 
The dash-pot adjustment is made with 
the throttle set at curb idle (not fast 
idle). Depress the dash-pot stem until 
it bottoms. Adjust by turning the dash- 
pot assembly in or out to obtain a 
clearance of 2 /z 2 n between the stem 
and the throttle lever (Fig. 121). 



FIGURE 121 — Dash-Pot Adjustment 
INTAKE MANIFOLD 


1 0 Series 

The intake manifold is cast as an 
integral part of the engine. A “hot 
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Primary 

Bore 


Exhaust Heat 
Passage 


Secondary 

Bore 


Secondary Curb 
Idle Passage 


Primary Exhaust Heat Secondary 
Bore Passage Bore 


Secondary Curb 
Idle Passage 


FIGURE 1 22 — Intake Manifold — 
80 Series 


FIGURE 1 23 — Intake Manifold — 80 Series With Optional 
Four Barrel Carburetor 


spot” is not required for this type of 
manifold as engine heat automatically 
heats the intake manifold for com¬ 
plete fuel mixture vaporization. 

80 Series 

The intake manifold, an iron alloy 
casting, is located between the two 
banks of cylinders. The left barrels of 
the carburetor supply fuel-air mixture 
through uniform passages to numbers 
1, 7, 4, and 6 cylinder intake ports. 
The right barrels supply 3, 5, 2, and 8. 

Exhaust heat for fuel-air mixture 
vaporization is supplied from the right 
bank exhaust manifold. It is directed 
through a heat cross-over passage in 
the intake manifold, through the heat 
riser passages surrounding the car¬ 
buretor risers in the manifold, and 
then discharged into the left bank ex¬ 
haust manifold. 

A thermostatically controlled butter¬ 
fly type heat valve at the outlet of the 
right bank exhaust manifold controls 
the amount of exhaust heat directed 
to the heat riser. 

EXHAUST MANIFOLD 
1 0 Series 

A cast iron alloy exhaust manifold 
is attached to the left side of the en¬ 
gine. The exhaust pipe attaches to the 
center of the exhaust manifold. 


Tighten the manifold end flange 
mounting nuts 8 to 10 Foot Pounds 
torque maximum. The center flange 
nuts are tightened 20 to 25 Foot 
Pounds torque. 

80 Series 

A cast iron alloy exhaust manifold 
is attached on the outboard side of 
each bank. The thermostatically con¬ 
trolled heat valve attached to the 
outlet side of the right manifold directs 
hot exhaust gases through the heat 
riser for better fuel mixture vaporiza¬ 
tion during the engine warm-up period. 
The exhaust system utilizes a crossover 
exhaust pipe from the right side ex¬ 
haust manifold to a “T" connection in 
the left side exhaust pipe. 


Closed Position 



FIGURE 124 — Exhaust Manifold and 
Damper (Heat Valve) — 80 Series 


MUFFLERS 

A single reverse flow oval type muf¬ 
fler is used on all series as standard 
equipment. These mufflers are ceramic 
coated for greater durability and 
service. The steel inner shell assembly 
is dipped in a refractory material 
which is then fused to the steel by a 
high temperature firing process. The 
ceramic coating is covered with a 
layer of asbestos to insulate the under¬ 
body from radiant heat, and a layer 
of stainless steel to protect against 
stones and other damaging contacts. 
A notch is provided on the muffler 
inlet to insure proper alignment on the 
exhaust pipe. 

EXHAUST AND TAIL PIPES 

The exhaust and ceramic coated tail 
pipes on all series are routed in such 
a manner as to provide ample clear¬ 
ance to prevent contact to the under¬ 
body and running gear. The pipes are 
supported at both ends by cushioned 
hangers. 

It is important that the exhaust sys¬ 
tem be aligned in such a manner to 
eliminate any stress or strain from the 
hangers or supports. The exhaust sys¬ 
tem can serve as an amplifier of objec¬ 
tionable vibrations originating from 
within this system or any attaching 
part if not properly aligned. 

The muffler to tail pipe connection is 
sealed with an asbestos compound. 
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CARBURETOR SPECIFICATIONS (CARTER) 


1 0 Series 

With Automatic Transmission 

Optional Dual Throat 

Model Numbers 

AS-3536S 

WCD-3434S and 3535S 

Dimensions 

Flange Size 

i y 2 " S.A.E. 

1 Vs" Dual Four Bolt 

Throttle Bore 

l 7 /]6" i.d. 


Primary Venturi 


1 Vs 2 " I.D. 

Secondary Venturi 


21 / 3 2" i.d. 

Main Venturi 

1!A" I.D. 

1716" I.D. 

Vents 

Outside, Two. Inside Balance 

Inside, One in Air Horn. 


Vent to Air Horn Above Valve 

Outside, One in Dust Cover 


One in Main Body 

Above Throttle Plate 

Two in Throttle Body 

Gasoline Intake 

Horizontal Needle Size No. 42 

Square Vertical Needle. Size 


Drill (Resilient Seat) 

No. 38 (.1015") Drill 
Resilient Seat 

Low Speed 

Jet Size 

No. 66 (.033") Drill 

No. 70 (.028") Drill 

By-pass 

1.15 MM (.0452")Drill 

1.35 MM (.053") Drill 

Economizer 

1.25 MM (.0492") Drill 

No. 56 (.0465") Drill 

Air Bleed 

1.35 MM (.053") Drill 

No. 55 (.052") Drill 

Idle Port 

Slot Type .185" x.040" 

.030" x .120" 

Idle Port Relation 

Top of Port .143" to .147" 

.098" 


Above Top Edge of Tightly 

Above Top Edge of Tightly 


Closed Throttle Valve 

Closed Throttle Plate 

Lower Port (For Idle Mixture 

Size No. 52 Drill 

No. 52 (.0635") Drill 

Screw) 

Auxiliary Idle Feed: No. 

52 Drill 


Idle Mixture Screw 

Va to 1 Va Turns Out 

Vi to 2 Turns Out 

Idle RPM 

Standard and Overdrive 


550 

Automatic in Neutral 

500 

500 

Air Conditioning “On” 

500 

500 

Main Nozzle 

Installed Permanently 

Installed Permanently 


Do Not Remove 

Do Not Remove 

Anti-Percolator 

No. 66 .033"-.0935" in Bore 

Do Not Remove 

(2) No. 42 Drill in Flange 

^Metering Rod 

Mechanical #75-1620 

Vacumeter #75-1619 

Economy Step 

.074" 

0 

VJ 

CO 

Middle Step 


.067" 

Power Step 

o 

o 

.06075" 

Metering Rod Jet 

.1065" 

No. 43 (.089") Drill 

Step-up Jet 

.076" 


Step-up Rod 

#16-223 


Economy Step 

.074" 


Power Step 

.043" 


Accelerating Pump 

Plunger Type Mechanically 

Plunger Type Mechanically 


Operated. Pump Jet Size No. 

Operated. Pump Jet 


67 Drill. Intake Ball Check Seat 

Size No. 31 Drill. Discharge 

Ball Check Seat (In Body) 

Size No. 42 Drill. By-pass 
in Plunger 

(Twin) Size No. 66 (.033") Drill 

Choke 

Carter Climatic ®. Set 

Carter Climatic ®. Set 


on Index 

on Index 
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CARBURETOR SPECIFICATIONS (CARTER Cont’d) 


1 0 Series 

Vacuum Spark Port 


Float Adjustment 


Fast Idle Adjustment 

With Engine at Normal Operating 
Temperature — On High Step of 
Fast Idle Cam 

Unloader Adjustment 

Between Top Edge of Choke Plate 
and Air Horn 

Dash-Pot Adjustment 
(With E-Stick’’ Transmission) 

^Metering Rod 
(Altitude) 


With Automatic Transmission 

Round Type .052" Diameter. 
Top of Port .045" to .051" 
Above Top Edge of Tightly 
Closed Throttle Valve 

% 2 " d= Mj 2 " With Carburetor 
Inverted. Use Gauge J-21041 


1800 RPM 


Vs" Gauge J-9293 


5000 to 10,000 Ft. Altitude 
#75-1622 


Optional Dual Throat 

.040" ± .005" 

Above Tightly 
Closed Throttle Valve 

Vs" ± V32" With Bowl 
Cover Inverted. Use 
Gauge J-21040 


1800 RPM 

3 /i 6 " ± V 22 " Gauge J-818-3 
Vs" 

5000 to 10,000 Ft. Altitude 
#75-1621 


CARBURETOR SPECIFICATIONS - HOLLEY 


Series 


Model 

Idle System 
Idle Air Bleed 
Idle Feed 
Restriction 
Idle Transfer 
Slot 

Idle Transfer 
Slot Location 


Idle Needle 
Seat 

Idle Adjusting 
Needle (Ap¬ 
proximate 
Turns Open) 

Main System 
Venturi 
Diameter 
*Main Jet 
High Speed Air 
Bleed 

Power System 
Power Valve 
Restriction 


1 0 — Standard 
or Overdrive 
Transmission 
(Holley Single 
Throat) 

1909 — List No. 
2387 and 2557 

.0595" #53 Drill 

.028" #70 Drill 

.025" x .207" 

Bottom of Slot Flush 
to .005" Above 
Bottom of Plate 
at Closed 
Throttle 

.0595" #53 Drill 


1.160" 

No. 63 

.021" #75 Drill 


.0465" #56 Drill 


Power Valve 
Timing 

Accelerator Pump 

System 

Pump Capacity 
(10 Strokes) 

In No. 2 Posi¬ 
tion — Outer 
Hole 

Pump Discharge 
Hole 

Float 

Fuel Inlet Seat 
Float Setting 

Automatic Choke 
Choke Setting 
Choke Vacuum 
Restriction 

Dash-Pot 

Adjustment 
(List 2557) 

Fast Idle Adjust¬ 
ment 

With Engine at 
Normal 
Operating 
Temperature 
— On First 
Step of Fast 
Idle Cam 


Full Open at 6.0 in. 
HG. and Full 
Closed at 8.0 in. 
HG. 


13-17 c.c. 

.0245" #72 Drill 

.082 #45 Drill 
5 /i6" From Top of 
Bowl 

One Notch Lean 
.052" #55 Drill 


%4" 


750 RPM 


Unloader Adjust¬ 
ment 

Between Bottom 
Edge of 
Choke Plate 
and Air Horn 


Series 

Model 

Idle System 
Idle Air Bleed 
Idle Feed 
Restriction 
Idle Needle 
Seat 

Idle Adjusting 
Needle 
Curb Idle Dis¬ 
charge Hole 

Throttle Plate 
Angle 


% 2 " 


80 (Two-Barrel) 

2300 List No. 2442 
List No. 2463 With 
Dash-Pot 

.0465" 

.026" 

.0465" 

25° 

.070" 

10 ° 


0 to 2Va 


Engine Idle RPM 


Standard and 


Overdrive 

550 

Automatic In 


Neutral 

500 

With Air Condi¬ 


tioning On 

500 


* Main Jet — 5,000 to 8,000 Ft Altitude 
No. 61 
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Accelerating 
Pump System 
Pump Capacity 


Pump Discharge 
Nozzle 

Pump Override 
Spring Ad¬ 
justment 
Lever Touch¬ 
ing Screw — 
Then Tighten 
Screw 
Pump Cam 
Position 

Main Metering 

System 
*Main Jet 
High Speed 
Bleed (in 
Venturi) 

Main Well 
Bleed (Upper) 
Venturi 
Diameter 

Power System 
Power Valve 
Power Valve 
Channel 
Restriction 
Power Valve 
By-Pass 

Float Bowl 
Fuel Level at 
5 Lbs. Pres¬ 
sure 

Float Setting — 
Closed (Fuel 
Bowl 
Inverted) 

Distributor 
Spark Timing 
Hole 

Spark Timing 
Hole — Loca¬ 
tion — Top 
of Plate to 
Bottom of 
Hole 

Automatic Choke 
Setting 

Bowl Air Vent 
Clearance at 
Idle Setting 


CARBURETOR SPECIFICATIONS (HOLLEY Cont’d) 


List 2442 20-24 c.c. 

in 10 strokes 
List 2463 27-31 c.c. 
in 10 strokes 

List 2442 .024" 

List 2463 .028" 


14 Turn 
No. 2 

No. 50 

.024" 

.028" 

1.050" 

Stamped No. 85 

.043" 

.028" 

Bottom of Sight 
Plug Opening 

Float Parallel with 
Bowl Floor 

.055" 

.000"-.005" 

On Index 

.050"-.070" 


Fast Idle Setting 
Between Throt¬ 
tle Valve and 
Carburetor 
Bore 

On High Step 
of Cam with 
Engine Hot 

Unloader Setting 

Engine Idle R.P.M. 
Standard and 
Overdrive 
Automatic — In 
Neutral With 
Air Condi¬ 
tioning 

Dash-Pot 

Setting— 
Clearance at 
Curb Idle 


Altitude No. 47 

Series 

Model 

Idle System 
Idle Air Bleed 
(Main Body) 
Idle Feed 
Restriction 
Idle Needle 
Seat 

Idle Adjusting 
Needle 
Idle Transfer 
Slot —Width 
Idle Transfer 
Slot — Loca¬ 
tion — 
Bottom of 
Slot to Bot¬ 
tom of Plate 
Curb Idle Dis¬ 
charge Hole 
Throttle Plate— 
Angle 

(Primary and 
Secondary) 


.024" 

1600-1800 R.P.M. 

.180" at Rear of 
Choke Plate 

550 

475 

500 

(List 2463) 3 / 32 " 


80 

4150 

List No. 1957-1 
List No. 2464 With 
Dash-Pot 

.073" 

.026" 

.0635" 

25° 

.025" 


.020" ± .005" 
.070" 

5° 


Accelerating 
Pump System 
Pump Capacity 

Pump Dis¬ 
charge 
Nozzle 

Pump Override 
Spring 

Pump Override 
Spring Ad¬ 
justment — 
Lever Touch¬ 
ing Screw — 
Then Tighten 
Screw 
Pump Cam 
Position 

Main Metering 
System 
*Main Jet 
High Speed 
Bleed (Main 
Body) 

Main Well 
Bleed (Meter¬ 
ing Body) 
Venturi Diam¬ 
eter 

Power System 
Power Valve 
Power Valve 
Channel 
Restriction 
Power Valve 
By-Pass 

Primary Float 
Bowl 

Fuel Level at 
5 Lbs. 
Pressure 

Float Setting — 
Closed (Fuel 
Bowl 
Inverted) 

Secondary Oper¬ 
ating System 
Diaphragm 
Check Ball 
Diaphragm 
Spring 

Idle Transfer Sys¬ 
tem — Secondary 
Transfer Air 
Bleed (Main 
Body) 


19-23 c.c. in 
10 Strokes 

. 021 " 

Plain 


14 Turn 
No. 1 

No. 49 

.028" 

.028" 

1 !/l 6 

Stamped No. 85 

2 — .039" 

.028" 

Bottom of Sight 
Plug Opening 

Float Parallel with 
Bowl Floor 

3 /i6" Steel 
Plain 

.040" 


NOTE: When equipped with air 
conditioning, adjust idle with air 
conditioning unit “ON.” 

* Main Jet — 5000 to 8000 Ft. 
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CARBURETOR SPECIFICATIONS (HOLLEY Cont'd) 


Transfer Dis¬ 
charge Slot 
—Width 
Transfer Dis¬ 
charge Slot — 
Location — Bot¬ 
tom of Slot to 
Bottom of Plate 

Secondary Main 
Metering System 
Main Jet 
High Speed 
Bleed (Main 
Body) 

Main Well Bleed 

Main Air Bleed 

Venturi Diameter 

By-Pass System 
Power Valve 
Power Valve 
Channel 
Restriction 


.025" 

.020" ± .005" 

No. 35 

.033" 

.028" 

.028" 

l 3 /l6" 

Stamped No. 85 

2 — .076" 


Secondary Float 

Bowl 

Fuel Level at 5 
Lbs. Pressure 

Float Setting — 
Closed (Fuel 
Bowl 
Inverted) 

Distributor 
Spark Timing 
Hole 

Spark Timing 
Hole — Loca¬ 
tion — Top 
of Plate to 
Bottom of 
Hole 

Automatic Choke 
Setting 
Choke Rod 
Length 

Air Vent 

Clearance at 
Idle Setting 


Bottom of Sight 
Plug Opening 

Float Parrellel with 
Bowl Floor 

.052" 

.000"-.005" 

1 Notch Lean 
2.85" 

.050"-.070" 


Fast Idle Setting 
On High Step 
of Cam with 
Engine Hot 

Unloader Setting 

Dash-Pot 

Setting— 
Clearance at 
Curb Idle 

Engine Idle R.P.M. 
Standard and 
Overdrive 
Automatic — 

In Neutral 
With Air 
Conditioning 


. 025 " 

1600-1800 R.P.M. 

.180" at Rear of 
Choke Plate 

(List 2464) 3 /32" 

550 

475 

500 


TORQUE CHART 

Series 


NOTE: When equipped with air 
conditioning , adjust idle with air 
conditioning unit “ON." 

* Main Jet — 5000 to 8000 Ft. Altitude 
No. 44. 


Torque in 
Foot Pounds 


Carburetor Hold Down Nuts 

10-80 

12-15 

Exhaust Manifold Bolts 

80 

20-25 

Exhaust Pipe To Manifold Nuts 

80 

30-35 

Exhaust Pipe To Manifold Nuts 

10 

15-20 

Exhaust Manifold Nuts (Center Flange) 

10 

20-25 

Exhaust Manifold Nuts (End Flange) 

10 

8-10 

Fuel Pump Screw 

10-80 

15-17 

Intake Manifold Cover Screw 5 /i6" 

10 

15-20 

Intake Manifold Cover Screw 14" 

10 

8-11 

Intake Manifold Screw 

80 

20-25 

Gasoline Tank Strap Nut 

10-80 

15-20 


Conditions Correction 

Hard Starting 

Incorrect Choke Thermostat Adjustment 
Adjust Choke Thermostat. 

Incorrect Idle Adjustments 
Perform All Idle Adjustments. 

Binding Linkage, Choke Plate, or Choke 
Piston 

Repair or Replace Defective Parts. 

Restricted Choke Vacuum and Hot Air 
Passages 

Clean Carburetor with Solvent and 


DIAGNOSIS GUIDE 


Blow Out Passages with Compressed 
Air. 

Air Leaks Into Vacuum and Hot Air 
Passage 

Replace Defective Gaskets. 

Improper Fuel Level 
Adjust Fuel Level. 

Dirty, Worn, or Faulty Needle Valve 
and Seat 

Clean or Replace Needle Valve and 
Seat Assembly. 


Float Sticking 
Free Up Float. 

Inadequate Unloader Adjustment 
Adjust Unloader. 

Exterior Bowl Vent Not Opening at 
Closed Throttle 
Adjust Bowl Vent. 

Rough Idle and Stalling 

Improper Idle Adjustments 
Perform All Idle Adjustments. 
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Damaged Tip on Idle Mixture Screws 
Replace Screws. 

Clogged Air Bleeds or Idle Passages 
Clean with Solvent and Compressed 
Air. 

Leaking Intake Manifold and Carbu¬ 
retor Gaskets 

Replace Leaking Gaskets. 

Throttle Plates Not Closing 

Position Throttle Plates Correctly. 
Remove Carbon in Throttle Bore. 

Improper Throttle Stop Adjustment 
Adjust Throttle Stop Screw. 

Improper Fuel Level 
Adjust Fuel Level. 

Improper Fast Idle Cam Adjustment 
Perform All Idle Adjustments. 

Dirty Air Cleaner 
Clean or Replace Element. 

Improper Choke Setting 
Adjust Choke. 

Choke Binding 

Free Up Choke Plate and Choke 
Piston. 

Poor Low-Speed Operation 

Idle Adjusting Screws Unequally Ad¬ 
justed 

Perform All Idle Adjustments. 

Clogged Idle Transfer Slots 

Remove and Clean Carburetor with 
Solvent and Blow Out Slots with 
Compressed Air. 

Restricted Idle Air Bleeds and Passages 
Remove and Clean Carburetor with 
Solvent. Blow Out Passages with 
Compressed Air. 

Dirty or Restricted Air Cleaner 
Clean or Replace Element. 

Improper Fuel Level 
Adjust Fuel Level. 

Faulty Acceleration 

Improper Pump Stroke 
Adjust Pump Stroke. 

Inoperative Pump Discharge Check Ball 

or Needle 

Clean or Replace. 

Worn or Damaged Pump Diaphragm 
Replace Pump Diaphragm. 

Leaking Main Body Cover Gasket 
Replace Gasket. 

Engine Cold and Choke Too Lean 
Adjust Choke. 


Improper Metering Rod Adjustment 
Adjust Metering Rod. 

Leaking or Restricted Power Valve 
Clean or Replace. 

Surging (Cruising Speeds to Top 

Speeds) 

Clogged Main Jets 

Clean Main Jets with Solvent and 
Blow Out Jets with Compressed Air. 

Undersize Main Jets 
Replace Main Jets. 

Low Fuel Level 
Adjust Fuel Level. 

Low Fuel Pump Pressure or Volume 
Test Fuel Pump. 

Blocked Air Bleeds 

Clean with Solvent and Blow Out 
Bleeds with Compressed Air. 

Clogged Fuel Filter Screen 

Clean with Solvent and Compressed 
Air. 

Dirty or Restricted Air Cleaner 
Clean or Replace Element. 

Reduced Top Speed 

Low Fuel Pump Volume 
Test Fuel Pump. 

Clogged Vacuum Passage 

Clean with Solvent and Blow Out 
Passage with Compressed Air. 

Power Valve Stuck 
Clean or Replace. 

Improper Size or Obstructed Main Jets 
Clean or Replace. 

Faulty Choke Operation 
Check Choke Operation. 

Clogged Secondary Metering Passages 
Clean with Solvent and Blow Out 
with Compressed Air. 

Leaking Secondary Throttle Operating 

Diaphragm or Housing Gasket 
Replace Diaphragm or Gasket. 

Air Leak at Secondary Metering Body 

Gasket 

Replace Gasket. 

Dirty or Restricted Air Cleaner 
Clean or Replace Element. 

Secondary Linkage, Throttle Plates, or 

Shaft Binding 

Free Up Linkage and Position Throt¬ 
tle Plates. 

Throttle Linkage Not Properly Adjusted, 

Restricting Full Travel 
Adjust Linkage. 


Manifold Heater Valve Inoperative 
Free Up or Replace. 

Partially Restricted Exhaust Pipe, Muf¬ 
fler, or Tail Pipe 
Replace. 

Poor Gas Mileage 

Restricted Air Bleeds 

Clean with Solvent and Blow Out 
Bleeds with Compressed Air. 

Improper Fuel Level 

Adjust to Specifications. 

Dirt Under Fuel Inlet Needle Causing 
Flooding 

Clean and Purge System. 

Dirty or Restricted Air Cleaner 
Clean or Replace Element. 

Improper Jets 

Replace to Specifications. 

Ruptured Power Valve Diaphragm 
Replace. 

Accelerator Pump Discharge Ball or 
Needle Not Seating 

Reseat and Replace Ball or Needle. 

Metering Rods Not Adjusted Properly 
Adjust Metering Rods. 

Oversize Tires (Snow Tires) 

Replace Speedometer Driven Gear 
to Compensate for the Lesser Revolu¬ 
tions Per Mile. 

Improper Speedometer Driven Gear 
Replace to Specifications. 

Brakes Dragging 
Adjust Brakes. 

Spark Retarded 

Set Timing to Specification. 

Burnt Spark Plug Electrodes 
Replace. 

Thermostat (Engine Operating Tem¬ 
peratures Below Normal) 

Check Thermostat. 

Clean or Replace. 

Leaks at Fuel Line Connection 
Repair or Replace as Needed. 

Underinflation of Tires 
Inflate to Specifications. 

Improper Toe-in Adjustment 
Adjust to Specifications. 

Heavier than Recommended Lubricants 
in Engine, Transmission or Differential 
Use only Specified Lubricants. 

NOTE: The most common cause 
for poor gas mileage is due to 
poor driving habits and conditions. 
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To obtain maximum fuel economy , 
the car must be in proper me¬ 


chanical condition which can be 
determined by a gas mileage tester 


and the driver willing and able to 
employ proper driving technique. 



J-9293 J-5496 Carter WCD 


Carter AS 

J-l 137 
J-816-4 

Bending Tool 

Needle Seat Remover and Installer 

J-l0188 Pump Check Retainer Remover 

J-21040 

Float Gauge 

J-21041 Float Gauge 

J-5496 

Bending Tool 

J-9643-1 Float Holding Tool 

J-818-3 

Unloader Gauge 

J-9293 Chain Gauge 

J-5640 

Fast Idle Gauge 

J-5496 Bending Tool 

J-l 388 

Fast Idle Gauge 


J-10240 
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J-10237 


J-10185 



J-l 0174-01 

J-10175 


Holley 1909 


Holley Model 2300 and 4150 


J-10240 Fuel Needle Remover and Staking Tool 

J-l0236 Power Valve Piston Installer 

J-10237 Power Valve Piston Staking Tool 

J-l0174-01 Main Jet Installer 

J-21207 Chain Gauge 

J-10185 Power Valve Installer 

J-l0235 Power Valve Piston Remover 


J-10175 Power Valve Remover and Installer 
J-l0174-01 Main Jet Remover and Installer 


FIGURE 1 25 — Carburetor Tools 
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FIGURE 1 — Ignition Primary Circuit Resistance Check — 80 Series Shown 


A tune-up consists of systematic in¬ 
spections, checks, and adjustments 
which result in restoring the original 
standards of performance of the en¬ 
gine and its associated equipment, or 
reveals symptoms of conditions which, 
if not corrected, could lead to exten¬ 
sive repairs. 

Test equipment is a necessity to 
eliminate guess work when determining 
standards and specifications of the 
units or systems being tested. 

Reputable test equipment is available 
to perform all the necessary tests. The 
test equipment manufacturers’ operat¬ 
ing instructions should be followed to 
perform the tests. 

BATTERY 

Visually inspect the battery case for 
cracks and leaks. 

Inspect the battery hold down clamp. 
If it is loose, the battery may vibrate 
or move; if it is too tight, the case may 
be damaged. 

Wipe away any surface corrosion, 
dirt, or moisture. The vent caps must 
be installed when cleaning the battery. 
Use a solution of bicarbonate of soda 
and water, or ammonia and water, 
followed by a clean water rinse to 
neutralize acid deposits. 

Check the ampere hour rating of the 
battery to insure that the correct capac¬ 
ity battery is installed. 

Connect a voltmeter to the battery 
terminals; observe polarity of the meter 
leads. 

Connect a jumper wire from the dis¬ 
tributor primary terminal of the coil to 
ground. This will insure the engine will 
not start when cranked. 

Crank the engine and note the bat¬ 
tery cranking voltage. Cranking volt¬ 
age should be 9 volts or more. 

NOTE: If the battery and/or crank- 


Be sure all lights and accessories 
are off. 

With the ignition switch on, the volt¬ 
age should not exceed .4 volts. 

More than .4 volts indicates exces¬ 
sive resistance exists in the battery ca¬ 
ble, ignition switch wiring, or the igni¬ 
tion switch. 

The excessive resistance may be 
located with voltmeter checks across 


Note the voltage with the ignition 
switch on. If battery voltage is indi¬ 
cated, the distributor breaker points 
are open. Rock the engine to close the 
points. Voltage less than .2 volt indi¬ 
cates the points are satisfactory. Volt¬ 
age more than .2 volt indicates burned 
or high resistance in the ignition points 
or a poor distributor ground. 

Remove the distributor cap and visu- 




ing system ambient temperature is 
below 40°F., the minimum limiting 
voltage should be reduced from 9.0 
to 8.4 volts. 


CHARGING CIRCUIT 

Refer to the Electrical Section for 
charging circuit tests and test proce¬ 
dures. 


IGNITION SYSTEM 

Connect the voltmeter positive (+) 
lead to the positive battery terminal 
and the negative (—) lead to the igni¬ 
tion primary terminal of the coil on 
the 10 Series or the ignition switch ter¬ 
minal of the ballast resistor on the 80 
Series. 

Connect a jumper wire from the dis¬ 
tributor primary terminal of the coil to 
ground. 




X 


FIGURE 2 — Distributor Resistance 
Check 


each section of the circuit. 

Remove the jumper wire from the 
coil. 

Connect the voltmeter positive (+) 
lead to the distributor terminal of the 
ignition coil. Ground the negative (—) 
lead of the voltmeter. 


TO 

STARTER 
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light to check the ignition timing. To 
vary the timing of the distributor to the 
engine, loosen the distributor clamp 
and rotate the distributor. After tight¬ 
ening the distributor clamp, recheck 
the timing. 

ENGINE INSPECTIONS 

Compression Test 

A compression test is performed to 
determine the condition of the valves, 
piston, piston rings, cylinder bore, cyl¬ 
inder head, and cylinder head gasket. 

The engine must be at normal oper¬ 
ating temperature when a compression 
test is performed. 

Block the carburetor throttle and 
choke valves in the wide open position. 

Crank the engine a minimum of four 
compression strokes per cylinder and 
each cylinder the same number of 
strokes. Observe and compare the 
pressure increase of each successive 
stroke on each cylinder. A variation of 
more than 10 P.S.I. between any cylin¬ 
ders indicates internal problems exist. 
NOTE: The specifications apply 
where there is no evidence of 
carbon build-up. 


FIGURE 3 — Spark Plug Conditions 


FIGURE 6 — Compression Test 

A cylinder leakage tester will assist 
diagnosing and locating the area of 
internal cylinder leakage. 


Cylinder Head Tightening 


Tighten the cylinder head bolts or 
nuts using a reliable torque wrench. 
The engine must be at normal operat¬ 
ing temperature when tightening. The 
correct tightening sequence to prevent 
warping or distortion is shown in Fig¬ 
ure 7. 


ally inspect the ignition points; burned 
or excessively pitted points require re¬ 
placement. Frosty grey color indicates 
satisfactory operation. 

The point clearance may be in¬ 
spected at this time or checked later 
with a dwell meter. 

Inspect the rotor for cracks, carbon 
runners, and excessively burned rotor 
tip. Some burning is normal; however, 
never file the tip. 

Clean and inspect the distributor cap 
for cracks or carbon runners which in¬ 
dicate leakage. Check the inserts for 
excessive burning. Remove the spark 
plug wires and inspect the terminals in 
the cap for burned terminals. Burning 
is due to loose fitting or improperly in¬ 
stalled wires. Replace the cap and in¬ 
stall the wires. The spark plug wires 
must be all the way down in the cap 
before slipping the boots down in 
place. 


SPARK PLUGS 


Before removing the spark plugs, 
blow the loose particles from the base 
area of the spark plugs. 

Loosen the spark plugs approximate¬ 
ly one turn and start the engine. Run 
the engine a few seconds at 1000 RPM 
to remove loosened spark plug depos¬ 
its from the combustion chamber. 

Remove each spark plug and inspect 
the condition. Replace spark plugs with 
excessively worn electrodes, burned, 
cracked, or blistered porcelain insula¬ 
tors. 


NOTE: Refer to the Electrical Sec¬ 
tion, Figure 77, for detailed spark 
plug information. 


Spark plugs may be cleaned with a 
suitable abrasive type cleaner; never 
wire brush the electrodes or porcelain 
insulators. File the center electrode flat 
and adjust the air gap by bending the 
ground electrode only. 

New gaskets should be used when 
installing the spark plugs. Tighten the 
spark plugs 25 to 30 Foot Pounds of 
torque. 

0 E 


FIGURE 4 — Measure Spark Plug Gap 

IGNITION TIMING 

A pointer is located on the timing 
chain cover and the crankshaft vibra¬ 
tion damper is marked for timing 
Number 1 cylinder. 

With the engine idling, use a timing 


Six Cylinder Engine 


V-8 Engine 

FIGURE 5 — Timing Mark Location 
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10 Series Cast Iron Cylinder Block 
58 to 62 Foot Pounds Torque 



50 to 53 Foot Pounds Torque 

^~V3 V 3 2^ ^6 Mo 

14 8 1 7 15 

12 4 5 11 


80 Series 58 to 62 Foot Pounds Torque 

FIGURE 7 — Cylinder Head Torque 
Tightening Sequence 

VALVE ADJUSTMENT 

The valve lash should be adjusted 
to the specified clearances for peak 
performance and economy. 

OHV Engine 

The valve lash should be checked 
each time the cylinder head or rocker 
arm shaft is tightened. 

The valve clearances are adjusted 
with the engine operating at normal 
operating temperature. 



FIGURE 8-Valve Adjustment (OHV) 

FUEL PUMP 

The fuel pump must be capable of 
maintaining a constant predetermined 
fuel level within the carburetor bowl 
at all road speeds and engine loads. 
To check the pump’s capability, the 
following tests can be performed. 

Pump Pressure Test 

Connect a pressure gauge to a “T” 


fitting at the carburetor. The length of 
the hose on the pressure gauge should 
not exceed six inches (6"). 

NOTE: Inaccurate pressure reading 
may result if a “T" fitting is not 
used or if a longer hose is used 
between the “T” connection and 
the pressure gauge. 

Vent the pump by allowing it to 
pump fuel for a few seconds unre¬ 
stricted through the line into a con¬ 
tainer. This procedure is necessary to 
remove air and vapor that may be 
trapped in the pump. 



FIGURE 9 — Fuel Pump Test 

Pump Volume Test 

This test can be made in conjunction 
with the pump pressure test when using 
a tester as shown in Figure 9 or dis¬ 
connect the fuel line at the carburetor 
and place the fuel line into a contain¬ 
er with a graduated measure. The 
pump should pump one quart of fuel 
in one minute at 500 RPM engine speed. 

NOTE: Be sure the filter element is 

not clogged or the fuel line pinched 

before condemning the pump. 

Vacuum Booster Pump Test 

On engine: While idling, turn on the 
vacuum windshield wiper to make cer¬ 
tain the wiper motor is in operating 
condition. 

Disconnect the line to vacuum pump 
at the intake manifold and plug the 
manifold fitting hole. 

With motor running, windshield wip¬ 
ers should operate. If they slow down 
a trifle, but do not stop, the pump is 
satisfactory. 

Fuel Pump Filter 

The fuel filter element should be re¬ 
placed every 12,000 miles. The filter is 


a 15 micron pleated paper element 
and cleaning is not feasible. Should 
the element become clogged as a re¬ 
sult of abnormal dirt in the fuel system 
it will be necessary to replace the 
element. 

FUEL LINES AND FITTINGS 

Inspect the fuel lines for kinks that 
will restrict the flow of fuel. Check the 
rubber hose connectors for cracks and 
leaks. Also, check the fuel fittings for 
leaks. Visually inspect the fuel lines for 
proper routing. Fuel lines should be 
routed so they do not chafe or vibrate. 

CARBURETOR 

Carburetor Linkage 

Check carburetor linkage for free 
full travel. Eliminate any binds. Adjust 
kickdown switch at wide open throttle; 
make certain kickdown switch does not 
restrict wide open throttle. Lubricate 
the linkage joints with light engine oil. 

Idle Adjustment (Carter and 
Holley) 

Start and warm up the engine. When 
the engine reaches its normal operat¬ 
ing temperature, adjust the throttle 
stop screw to idle the engine. 

Set the idle adjusting needle to give 
the highest steady manifold vacuum or 
the smoothest running and maximum 
idle speed. Turning the idle adjusting 
needle in (clockwise) gives a leaner 
mixture. Turning the needle out (coun¬ 
terclockwise) gives a richer mixture. If 
this adjustment results in an increase 
in idle RPM great enough to require 
resetting the throttle stop screw, then 
the idle adjusting needle should also 
be reset. 

Dash-Pot Adjustment 

On the 10 Series equipped with “E- 
STICK” and 80 Series with “Flash-o- 
Matic”, the dash-pot adjustment should 
be checked and adjusted as specified 
in “Carburetor Section”. Figure 10 il¬ 
lustrates an example of dash-pot ad¬ 
justment on V-8 Engine (Holley Model). 

EXHAUST MANIFOLD DAMPER 

Check the damper valve for binding. 
Free up and lubricate the valve as 
required. 
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FIGURE 1 0 — Carburetor Dash-Pot 
Adjustment, 80 Series Shown 

When the engine is cold the valve 
should be in the closed position to in¬ 
sure fast warm-up of the intake mani¬ 
fold for proper fuel vaporization. 

CARBURETOR AIR CLEANER 

In order for the air cleaner to func¬ 
tion properly, it must be serviced peri¬ 
odically. A dirty element will restrict 
air flow to the carburetor and create 
an overly rich mixture condition and 
excessive fuel consumption as well as 
become unable to filter dust and dirt 
and thereby cause abnormal wear to 
the working parts of the engine. 

The air cleaner should be serviced 
in accordance with the instruction "de¬ 
cal” attached. However, where no 
"decal” is present, service the air 
cleaner as follows: 

Replaceable Element 

Every 4,000 miles, remove cartridge 
and shake out accumulated dirt — DO 
NOT WASH. Install a new American 
Motors cartridge every 25,000 miles 
normally. Under extreme dust condi¬ 
tions, it will be necessary to service or 
replace more often. Accumulated dirt 
restricts air flow, reducing fuel econ¬ 
omy and performance. 

CRANKCASE BREATHER CAP 

Clean the breather cap in kerosene. 
When a cleaning solvent is used apply 
a small amount of engine oil to the 
wire mesh. 

POSITIVE CRANKCASE 
VENTILATION 

This system will work effectively as 


long as all component parts are clean 
and free from sludge and carbon. 

The valve, connecting pipes, and 
hoses must be inspected at intervals 
not exceeding 8,000 miles. It may be 
necessary to inspect and clean the sys¬ 
tem more frequently under adverse 
weather conditions. 

To check operation of the system, 
the hose connecting the valves and 
adapter should be disconnected. With 
engine running, a vacuum should be 
felt at the end of the hose. If no vac¬ 
uum is present, the valve and hose 
should be removed and the cause de¬ 
termined. 

The inner chamber of the valve 
should be checked to see that it can 
be moved freely. This can be done by 
inserting a drill into the crankcase side 
of the valve body and observing 
whether or not the plunger can be 
readily moved. A Vi6" drill may be in¬ 
serted into the plunger orifice (manifold 
side) which will dislodge any deposits 
in the orifice. 

COOLING SYSTEM 

Dowgard Full®-Fill® coolant level 
should be maintained at approximate¬ 
ly 1" below the filler neck. If coolant 
level is low, add only Dowgard cool¬ 
ant. For further cooling system service, 
refer to the Cooling System Section. 

FAN BELT ADJUSTMENT 

The fan belt can be properly ad¬ 
justed by using a fan belt strand ten¬ 
sion gauge on the longest accessible 
span of belt between two pulleys (Fig. 
11 ). 

Move the generator on its mounting 
bracket to obtain a reading of 70 to 
80 pounds strand tension on a belt with 
previous service. At time of new car 
get ready, the belt strand tension 
should be 80 to 110 pounds. When in¬ 
stalling a new belt, adjust the strand 
tension 110 to 120 pounds. 

When using the gauge on a notched 
belt, the middle finger of the gauge 
should be in the notched cavity of the 
belt. 

ROAD TEST 

The engine tune-up is not complete 
until the car has been road tested. It 
requires but a few additional minutes 
to road test the car and possibly save 
embarrassment to the mechanic and 



J-7316 


FIGURE 1 1 — Fan Belt Adjustment 


dissatisfaction to the owner. 

While road testing the car, observe 
not only the performance of the engine 
and the instrumentation but also check 
the following for proper operation: 
Clutch Horn 

Shifting Windshield Wiper 

Brakes Directional Signal 

Park Brake Lights 

Steering Brake Lights 


There are many possible discrepan¬ 
cies that can be remedied which will 
be appreciated by the owner. Often 
times an owner becomes so accustomed 
to driving his car with some malfunc¬ 
tion that he doesn’t realize the serious¬ 
ness or consequences that could result 
with failure. 


MINOR AND MAJOR TUNE-UP 

The following is a list of the opera¬ 
tions that should be performed at the 
mileage intervals shown: 

Minor Tune-up (Every 4,000 
Miles) 

Inspect and correct as required: 


Battery cables and connections. 
Generator and regulator wiring. 

Primary — Secondary wiring, distrib¬ 
utor cap. 

Cylinder head torque. 

Contact point dwell. 

Vacuum and centrifugal advance. 
Ignition timing. 

Spark plugs for correct air gap. 
Adjust idle speed and idle air mixture. 
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Adjust all drive belt tensions. 

Clean carburetor air cleaner. 

Major Tune-up (Every 8,000 
Miles) 

Inspect and correct as required: 

Battery condition and charging cir¬ 
cuit. Clean, lubricate and tighten 
battery cable connections. 

Spark plugs; replace if necessary or 


NOTE: Refer to each particular 
section for detailed specifications 


as required. 

Spark Plugs.H-10, H-18Y 

Spark Plug Gap.033"-.037" 

Distributor 

Rotation.CCW at Rotor End 

Point Gap.016" 

Cam Dwell 

10 Series.31°-34° 

80 Series.28°-32° 

Condenser Capacity . ..18-.23 Mfds. 
Breaker Arm Tension ...17-21 Ozs. 
Ignition Timing 
Regular Fuel 

10 Series.5° B.T.D.C. 

80 Series —2 Barrel, 

Std. and O.D.T.D.C. 


clean and gap. 

Primary — Secondary wiring, distrib¬ 
utor cap. 

Ignition system. 

Replace contact points and condenser. 

Lubricate distributor cam with cam 
grease. 

Adjust contact points. 

Check vacuum and centrifugal ad¬ 
vance. 

TUNE-UP SPECIFICATIONS 


80 Series - 2 Barrel, 

Flash-O-Matic.5° B.T.D.C. 

Premium Grade Fuel 

10 Series.8° B.T.D.C. 

80 Series — 2 Barrel, 

Std. and O.D.3° B.T.D.C. 

80 Series — 2 Barrel, 

Flash-O-Matic.8° B.T.D.C. 

80 Series — 4 Barrel ... .5° B.T.D.C. 


Cylinder Head Torque (Engine at Nor¬ 
mal Operating Temperature) 

10 Series Cast Iron . . .58-62 Ft. Lbs. 
10 Series Aluminum . .50-53 Ft. Lbs. 

80 Series.58-62 Ft. Lbs. 

Engine Idle RPM 
Flash-O-Matic 

10 Series.500 

80 Series.475 

All Series With A.C. “On”. . .500 


Set ignition timing. 

Torque cylinder head. 

Adjust valve lash (Six Cylinder, Cast 
Iron OHV). 

Compression check. 

Adjust idle speed and idle air mixture. 

Clean fuel pump sediment bowl — re¬ 
place fuel filter element (every 12,000 
miles). 

Adjust all drive belt tensions. 


Standard and Overdrive 

All Series.550 

With A/C “On” .500 

Automatic Choke 

Carter AS.Set on Index 

Carter WCD.Set on Index 

Holley 1909 .One Notch Lean 

2300 .Set on Index 

4150.One Notch Lean 

Fuel Pump Pressure. 

... .4 P.S.I. to 5V4 P.S.I. at 500 RPM 

Cylinder Compression Rating. 145 P.S.I. 

Valve Lash 

10 Series Cast Iron — Engine Run¬ 
ning at Normal Operating Tem¬ 
perature .012" Intake 

.016" Exhaust 

10 Series Aluminum. Hydraulic Lifters 
80 Series.Hydraulic Lifters 
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The clutch is a single plate, dry disc 
type. A steel cover bolted to the fly¬ 
wheel contains the clutch driven plate, 
the pressure plate, clutch levers and 
springs (Fig. 1). 



FIGURE 1 — Component Parts of 
Clutch 

The clutch driven plate is spring 
cushioned with a facing riveted to both 
sides. The coil springs around the hub 
absorb the power shocks and cushion 
the driving mechanism. 

The clutch throw-out bearing is of 
the ball type, packed at time of manu¬ 
facture, and requires no further lubri¬ 
cation. 

No adjustment for wear is provided 
in the clutch itself. An individual ad¬ 
justment is built into the clutch cover 
to adjust the height of the release lev¬ 
ers. This adjusting nut is locked in po¬ 
sition and should never be disturbed 
unless the clutch assembly has been 
disassembled for the replacement of 
worn parts or to correct the height of 
the release levers. 

When the clutch pedal is depressed, 
the release bearing is moved toward 
the flywheel and contacts the inner 
ends of the release levers. Each lever 
is pivoted on a floating pin which re¬ 


mains stationary in the lever and rolls 
across a short flat portion of the en¬ 
larged hole in the eyebolt. The outer 
ends of the eyebolts extend through 
holes in the stamped cover and are 
fitted with adjusting nuts to secure the 
levers in the correct position. The outer 
ends of the release levers engage the 
pressure plate lugs by means of ful- 
crums, which provide knife-edge con¬ 
tact between the outer ends of the 
levers and the lugs (Fig. 2). 


Engaged Released 

FIGURE 2 — Clutch Lever Positions 

REMOVING THE CLUTCH 
ASSEMBLY 

Always mark the clutch cover, pres¬ 
sure plate and flywheel on original 
production assemblies before remov¬ 
ing, so that when they are assembled 
they will be in their same relative po¬ 
sitions (Fig. 1). 

CAUTION: When removing the 
clutch cover from the flywheel , 
loosen each cop screw a few turns 
until the spring tension on the 
cover has been released. The 
clutch cover is a steel stamping 
which could be sprung by incorrect 
removal , resulting in clutch chatter 
when reused. 

CRANKSHAFT PILOT BUSHING 

When a clutch assembly is removed 
from the flywheel, always inspect the 


crankshaft pilot bushing for scoring or 
loose condition. The bushing may be 
removed by using a tap. After the tap 
has bottomed in the bore, the bushing 
will be forced out. To provide initial 
lubrication for this bushing, coat light¬ 
ly with a short fiber, medium wheel 
bearing grease. 

CLUTCH DISASSEMBLY 

The clutch cover and pressure plate 
are under spring tension at all times. 
Therefore, care must be exercised 
when a clutch cover assembly is disas¬ 
sembled. Place the clutch cover assem¬ 
bly in an arbor press with a hard wood 
block under the pressure plate. Have 
the block of such a length that the 
cover can move down and not inter¬ 
fere with the block. Place a wood 
block across the top of the cover so 
that it rests on the spring bosses and 
does not interfere with the eyebolt ad¬ 
justing nuts (Fig. 3). 



FIGURE 3 — Compress Springs to 
Remove Nuts 


Compress the clutch cover in the 
press until the clutch release levers are 
free. Remove the adjusting nuts (Fig. 
3). Release the press slowly to prevent 
the springs from flying out. 

Remove felt grease pads. 

CAUTION: When relieving the 
spring pressure , be sure the cover 
does not stick on the pressure 
plate bosses. 
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Clutch Pressure Springs 

A thorough inspection of the clutch 
springs should always be made. They 
should be tested for spring tension 
when the spring is compressed to a 
given length. (See Clutch Pressure 
Spring Specifications for the correct 
spring heights.) 

Clutch Adjusting Levers 

A thorough inspection should be 
given the levers, the eyebolt pin, and 
the fulcrum. If they show any wear, 
replace them. 

To remove the release levers, grasp 
a lever and eyebolt between the thumb 
and fingers so that the inner end of 
the lever and the upper end of the 
eyebolt are as near together as possi¬ 
ble. Keep the eyebolt pin seated in its 
socket in the lever (Fig. 4). 


FIGURE 4 — Remove Levers 

Lift the fulcrum over the ridge on 
the end of the lever. Lift the lever and 
eyebolt off the pressure plate (Fig. 5). 


FIGURE 5 — Lift Lever and Eyebolt 
Off Pressure Plate 

Clutch Pressure Plate 

Inspect the pressure plate to make 
sure that it is not cracked or scored. 
Check on a surface plate for a warped 
condition, as a pressure plate out of 
alignment will result in clutch chatter. 

Machining or grinding the face of a 
warped pressure plate is not recom¬ 
mended. If a warped condition exists, 
replace the pressure plate. 


FLYWHEEL 

Inspect the condition of the flywheel 
as well as the pressure plate for any 
roughness. Check all flywheel stud nuts 
for tightness. Use a torque wrench and 
tighten the stud nuts 100 to 110 Foot 
Pounds torque. 

TRANSMISSION CLUTCH 
SHAFT 

Slide the clutch driven plate onto the 
transmission clutch shaft to make sure 
that it is free on the splines. If the 
splines on the transmission clutch shaft 
are burred, remove the burrs with a 
fine file or stone. If the movement of 
the clutch driven plate is not free on 
the splines, the result will be clutch 
drag and hard shifting of transmission 
gears. 

CLUTCH ASSEMBLY 

Prior to assembly, apply a small 
amount of Lubriplate to each side of 
the pressure plate lug. 

Lay the pressure plate on the block 
in the press. 

Assemble a lever, eyebolt, and pin 
holding the lever and eyebolt as close 
together as possible. With the other 
hand, grasp the fulcrum as shown in 
Figure 6. 

Insert the fulcrum in the slots of the 
pressure plate lug. Lower slightly and 
tilt the lower edge until it touches the 
vertical milled surface of the lug. Insert 
the lower end of the eyebolt in the 
hole in the pressure plate. The short 
end of the lever will then be under the 
hook of the lug and near the fulcrum. 

Slide the fulcrum upward in the slots 
of the lug. Lift it over the ridge on the 
short end of the lever and drop it into 
the groove in the lever (Fig. 6). 

Assembly of Springs and Cover 

(See Clutch Pressure Spring Specifi¬ 
cations.) After all levers are installed, 
place the felt grease pads over the 
eyebolts. Then place the clutch pres¬ 
sure springs in a vertical position on 
the spring bosses. In the 10 Series, the 
center spring boss in each group is 
not used. 

Check the anti-rattle springs in the 
clutch cover and place the cover on 
top of the pressure plate assembly. 
The top of each pressure spring must 
enter its spring seat in the cover. Line 



Eyebolt 


Fulcrum 



Lever 


Pressure Plate 


Fulcrum 



FIGURE 6 - Install Levers 


up punch marks on cover and pressure 
plate for balance (Fig. 1). 

Slowly compress the cover making 
sure that the eyebolts and pressure 
plate lugs are guided through the 
proper holes in the cover. 

Hold the clutch under compression 
and screw down the adjusting nuts un¬ 
til they are flush with the tops of the 
eyebolts. Release the spindle of the 
press. 

CLUTCH LEVER ADJUSTMENT 

IMPORTANT: Always inspect re¬ 
lease lever height adjustment when 
installing a new clutch drive plate. 

Place the clutch gauge plate J-1507 
or J-5490 on the flywheel in the posi¬ 
tion normally occupied by the driven 
plate. Mount the cover assembly, cen¬ 
ter the plate, and line up the three 
machined lands on the gauge plate di¬ 
rectly under the levers (Fig. 7). 



FIGURE 7 — Clutch Gauge Plate 
(J-1507 or J-5490) 

Tighten the cover screws in rotation, 
one to two turns at a time, to avoid 
distortion of the cover. 
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Each lever should be depressed sev¬ 
eral times before checking. This will 
seat the levers in their operating posi¬ 
tions (Fig. 8). 



FIGURE 8 — Depress Each Lever Sev¬ 
eral Times to Settle All Parts in Their 
Proper Positions 

Place the gauge on the hub as shown 
in Figure 9. 1/# „ Be|ow Hub __ 10 $erjes 


Vz 2 " Above Hub — 80 Series 



FIGURE 9 — Clutch Lever Height 
Adjustment 


To adjust the levers, turn the lever 
adjusting nut until the levers are ad¬ 
justed Vs" below the hub on the gauge 
plate for the 10 Series, and V 22 " above 
the hub on the 80 Series. 

Locking Adjusting Nuts 

Before staking the adjusting nuts to 
lock them in place, work the lever up 
and down and recheck lever adjust¬ 
ment again. Stake the nut with a dull 
punch (Fig. 10). 



FIGURE 10 — Locking Adjusting Nuts 

CLUTCH DRIVEN PLATE 


No repair of the clutch driven plate 
is recommended. A new plate should 
be installed if the plate or cushion 
springs appear to be defective. The 


cushion springs must not be bent out 
of shape or flattened. 

CLUTCH INSTALLATION 

Use Aligning Tool J-1625 or J-5442 
for the 10 Series, or J-1435 for the 80 
Series to install the clutch driven plate 
and clutch cover assembly. A clutch 
shaft will also align the clutch driven 
plate so that the transmission clutch 
shaft will enter easily. Make sure that 
the clutch pedal is not depressed until 
the transmission has been installed as 
the plate will drop out of alignment 
position. 

CLUTCH THROW-OUT RELEASE 
BEARING 

The clutch throw-out or release mech¬ 
anism consists of a forked lever which 
pivots on a ball stud threaded into the 
clutch housing. A throw-out lever re¬ 
turn spring, as shown in Figure 11, is 
anchored to a clip under the ball stud 
and holds the lever in contact with the 
ball stud. The clutch throw-out bearing, 
which is a pre-lubricated unit, is at¬ 
tached to the forked end of the throw- 
out lever. 

Never wash the clutch throw-out re¬ 
lease bearing in gasoline or any solvent 
that will dissolve the lubricant. It is 
neither necessary nor possible to lubri¬ 
cate this bearing at any time. 



FIGURE 1 1 - Clutch Release - 80 
Series Shown 


CLUTCH PEDAL LINKAGE 

The clutch pedal linkage consists of 
a suspended type pedal with an at¬ 
taching link connecting to the outer 
clutch release idler lever. The outer re¬ 
lease idler lever connects onto the in¬ 
ner release idler lever. The inner re¬ 
lease idler lever at the outer side pivots 
on a bearing and ball stud attached 
to a bracket which is welded to the 
body. At the engine side, the lever piv¬ 
ots in a bearing and Fabreeka strap 
assembly attached to the engine. The 
adjusting link connects the inner release 
idler lever to the throw-out lever. 

A clutch release idler lever tension 
spring extends from the body bracket 
to the engine side pivot assembly. 

A pedal return spring is also at¬ 
tached to the throw-out lever. 

To assist in clutch release, an over 
center spring is incorporated on the 
clutch and brake pedal bracket as¬ 
sembly. 



FIGURE 12 - Clutch and Brake 
Pedal Components 

PEDAL ADJUSTMENT 

Free pedal play adjustment is ob¬ 
tained by varying the length of the 
link connecting the throw-out lever to 
the inner release idler lever assembly. 
Lengthening this link reduces free 
peclal play and shortening increases 
free pedal play. 

The free pedal play should be Vi" 
to 3 A" in order to provide sufficient free 
movement of the clutch throw-out bear¬ 
ing when the clutch is engaged and the 
pedal is fully released. One-half inch 
free play is preferred. 

LUBRICATION 

The clutch release idler lever is pro- 
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CLUTCH 


vided with Delrin (nylon type) bear¬ 
ings prelubricated at time of assembly. 

Lubricate at 33,000 mile intervals. 

Remove plugs and lubricate with 
manual gun J-9670 and Special Chassis 
(Lithium Base) Cartridge lubricant. (Gun 
and cartridge identified with blue 
stencil.) 

Install plugs after lubrication. 

CLUTCH HOUSING 
ALIGNMENT 

Misaligned clutch housings can cause 
improper clutch release, driven plate 
failure, front transmission bearing fail¬ 
ure, uneven wear in crankshaft pilot 
bushings, clutch “cackle” noise, vibra¬ 
tion and in extreme cases of mis¬ 
alignment, “jumping out of gear” on 
deceleration. Should any of these mal¬ 
functions occur the rear face of the 
flywheel housing should be checked 
for alignment. 

The following is the procedure used 
to check clutch housing for alignment. 

Remove the transmission as outlined 
in the Transmission Section. 

Install Clutch Shaft Aligning Tool 
J-1625 or J-5442, for 10 Series and Tool 
J-1435, 80 Series in crankshaft pilot 
bushing and mount dial indicator on 
end of tool. 

The clutch shaft aligning tools may 
be altered to insure a secure fit in the 
pilot bushing in the crankshaft. Saw a 
slot down approximately one inch in 
the end of the tool that enters the pilot 
bushing. Spread the end of the tool 
with a thin chisel so that the tool fits 
securely in the pilot bushing when 
tapped into place. 

Install a dial indicator on the tool 


and locate the indicator so that it con¬ 
tacts the rear face of clutch housing 
approximately 14" from the edge of 
the rear opening (Fig. 13). 

NOTE: Dial indicator holding tool 
must be held firmly in crankshaft 
pilot bushing , when taking either 
reading. 



FIGURE 1 3 — Location of Dial 
Indicator 

Check squareness of face of housing 
by turning the crankshaft. Total indi¬ 
cator reading should not exceed .005". 
Crankshaft end play must be held to 
zero when checking face alignment. 

The following procedure may be 
used to correct indicated misalignment 
of the clutch housing. 

Install shims between the clutch 
housing and the engine to clutch hous¬ 
ing spacer to bring the indicator read¬ 
ing on the face of the housing within 
the specified limits. 

The shims should be installed at 
points “A” to correctly align the top 
with the bottom of the housing. Shims 
installed at points “B” and “D”, or 
“C” and “E”, will correct misalign¬ 
ment at either side of the clutch hous¬ 
ing. Shims installed at points “D” and 


“E” will correctly align the bottom to 
the top (Fig. 14). 



FIGURE 14 — Shim Locations 

To install the shims loosen the clutch 
housing assembly. 

Locate shims where necessary by 
loosening the bolts and inserting the 
shims in place. Tighten the bolts and 
recheck the face alignment. Total indi¬ 
cator reading on the face of the fly¬ 
wheel housing should not exceed .005". 
Relocate shims if necessary to bring 
reading within limits. 

To check bore alignment, locate the 
dial indicator on the inside diameter 
of the rear opening of the clutch hous¬ 
ing. Rotate the engine and note the in¬ 
dicator reading at four equally spaced 
points. Total indicator reading must 
not exceed .005". 

Any change in face alignment will 
change bore alignment. Therefore, it 
may be possible to correct bore align¬ 
ment by changing the face alignment. 
Where it is impossible to correct the 
bore alignment to a maximum of .005" 
runout with change of face alignment 
(not to exceed .005"), replace the 
housing. 


SPECIFICATIONS 


An 81/2" diameter clutch plate assembly is used on the “10” Series and a lO 1 ^" on the “80” Series. 


Clutch Pressure Spring Specifications 


Standard 


Series 

No. of 
Springs 

Compressed 

Length 

Identification 

Location 

10 

6 

230# ±7 Lbs. 
at 1 Vi" 

Black 

Adjacent to clutch 
release levers. 

80 

6 

148# ± 5 Lbs. 
at l 23 /32" 

No Paint 

Adjacent to clutch 
release levers. 


6 

167# ± 5 Lbs. 
at l 23 /32" 

Light Green 

Two springs centrally 
located between clutch 
release levers. 
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CLUTCH DIAGNOSIS 

Clutch Chatter—Chatter may be caused 
by: 

Grease on the clutch drive plate 
facings 

Binding of the clutch linkage 

Loose or damaged clutch drive plate 
facings 

Loose engine mountings 

Incorrect adjustment of clutch pres¬ 
sure levers 


Misalignment of clutch housing 
Loose drive plate hub 
Clutch Grabbing — Clutch grabbing 
may be caused by: 

Oil or grease on clutch drive plate 
facing 

Broken pressure plate 
Clutch drive plate binding on trans¬ 
mission clutch shaft 
Clutch Slipping — A slipping clutch 
may be caused by: 


Incorrect adjustment of clutch pedal 
Lack of lubrication in clutch linkage 
Broken clutch pressure springs 
Weak pressure springs 
Clutch Dragging — A dragging clutch 
may be caused by: 

Incorrect adjustment of clutch pedal 
Incorrect pressure lever adjustment 
Loose or broken facings 
Bent or dished clutch drive plate 
due to overheating 




J-1625 or J-5442 

Clutch Aligning Tool J-1048, or J-1507, J-5490 Clutch Plate Gauge Aligning Tool 

10 Series 80 Series 



FIGURE 15 - Clutch Tools 
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main orifice. This relief valve insures 
that the engine lubricating require¬ 
ments are met before any oil is divert¬ 
ed for use in the “E-Stick” even dur¬ 
ing “hot-engine” idle when oil pres¬ 
sures are normally reduced. 

A dash-pot is incorporated in the 
throttle linkage to produce a time de¬ 
lay to prevent engine stall when the 
throttle is quickly closed. 

OPERATION 

The control body also serves as the 
engine oil pump cover. The body is se¬ 
cured to the oil pump by means of 
three cap screws, lockwashers, and 
spacers. These cap screws should be 
torqued 13 to 15 Foot Pounds. If these 
cap screws are over-tightened, the 
valve body may be distorted causing 
the valves to bind or stick. 

Engine oil is delivered from the dis¬ 
charge side of the oil pump through a 
main orifice in the valve body to the 
suction side of the oil pump. This flow 
of oil through the main orifice results 
in an increase in valve body and servo 
oil pressure with an increase in engine 
R.P.M. A minimum oil pressure of ap¬ 
proximately 7 P.S.I. is maintained in 
the valve body and servo (when the 
transmission is in gear) by the main 
orifice. The minimum pressure is set at 
that point where the servo overcomes 
the clutch retractor spring and partial¬ 
ly engages the clutch. This partial en¬ 
gagement is sufficient to take up drive 
line backlash. It also initiates coasting 
engagement to obtain engine braking. 

A second orifice is located in the 
valve body. Oil flow through the ori¬ 
fice is controlled by a bi-metal element. 


DESCRIPTION 

The “E-STICK” clutch operating com¬ 
ponents are applicable to a vehicle 
utilizing a conventional and/or over¬ 
drive transmission. The necessity of 
physical operation of the clutch when 
starting or shifting gears is eliminated. 

The clutch is a single plate, dry disc 
type 91/8” in diameter. The plate is 
spring cushioned with a facing riveted 
to both sides. Four coil springs around 
the hub absorb power shocks and 
cushion the driving mechanism. 



The clutch throw-out bearing is of 
the ball type, packed at time of manu¬ 


facture. The throw-out bearing rotates 
constantly while the car is moving in 
gear. The throw-out bearing is secured 
to the clutch engaging or throw-out 
lever by means of two hardened steel 
pins. 

The clutch throw-out lever pivots on 
a strut which is indexed in the clutch 
housing. The lever is held in position 
by a retractor spring which extends 
from the servo assembly to the upper 
hole in the outer end of the throw-out 
lever. 



FIGURE 2 — Clutch Throw-Out Lever 
and Bearing 

The pressure plate assembly has the 
levers arranged to engage the plate 
instead of releasing it as in the con¬ 
ventional clutch. Springs that are nor¬ 
mally used to apply a load on the 
driven plate have been eliminated. 
The clutch is disengaged until the servo 
is applied by oil pressure when the 
shift lever is placed in gear position 
with the engine running. 

The engine oil pump required for the 
“E-Stick” is a gear type pump with 
slightly longer gears than those used 
on a conventional engine for increased 
pump capacity to supply both the en¬ 
gine and servo assembly. 

The engine oil relief valve is retained 
in the oil gallery with opening at 50 
to 58 P.S.I. at 2200 R.P.M. In addition, 
a pressure relief valve set to open at 
approximately 10 P.S.I. is incorporated 
in the valve body upstream from the 
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FIGURE 3 — Oil Circuits — Neutral at Idle Speed 



FIGURE 4 — Oil Circuits — In Gear at Idle Speed 


This bi-metal orifice acts in such a man¬ 
ner as to minimize the effect of oil vis¬ 
cosity changes on servo oil pressure as 
determined by oil flow through the 
main orifice. 

The maximum servo oil pressure is 
determined by a regulator valve in the 
valve body. This valve is actuated by 
two vacuum controlled spring loaded 
diaphragms. These diaphragms are 


connected in series to control the spring 
load on the regulator valve (Fig. 7). 
The “inner” dump diaphragm is con¬ 
nected either to atmosphere or intake 
manifold vacuum through an air valve 
solenoid. Manifold vacuum acting on 
the dump diaphragm overcomes the 
spring load and allows the regulator 
valve to move off its seat, dropping the 
servo pressure to Zero P.S.I. and caus¬ 


ing the clutch to disengage. Atmos¬ 
pheric pressure on the dump diaphragm 
allows the full spring load to be ex¬ 
erted against the regulator valve. The 
spring loaded regulator valve will give 
a potential pressure of approximately 
17 P.S.I. to the servo. This pressure is 
higher than the minimum servo pres¬ 
sure (7 P.S.I. determined by the main 
orifice as noted above). Thus, the servo 
oil pressure will be regulated by the 
main orifice until the servo pressure 
reaches the potential pressure of the 
valve body. 

Valve body potential pressures high¬ 
er than 17 P.S.I. are obtained by the 
combined “inner” dump and "outer” 
modulating diaphragms. The modulat¬ 
ing diaphragm connected to intake 
manifold vacuum gives a spring load 
action on the regulator valve to match 
engine output torque. As manifold 
vacuum drops, the spring load acting 
on the regulator valve increases. 

The maximum servo oil pressure ob¬ 
tainable with the combined spring 
loads of the dump and modulating 
diaphragms is approximately 45 P.S.I. 

The air valve solenoid (Fig. 6) con¬ 
trolling the dump diaphragm is ener¬ 
gized by an actuator cam and cam 
switch assembly mounted on the steer¬ 
ing column inner and outer tubes re¬ 
spectively (Fig. 7). 

The actuator cam and switch assem¬ 
bly operates in such a manner so that 
during gear changes and when the 
gear shift lever is in the neutral posi¬ 
tion the dump diaphragm is connected 
to manifold vacuum, the servo pres¬ 
sure is Zero P.S.I., and the clutch is dis¬ 
engaged. At all other times, the dump 
diaphragm is connected to atmosphere 
giving the valve body a potential pres¬ 
sure of 17 P.S.I. 

An adjustable actuator cam stop is 
secured to the jacket tube adjacent to 
the actuator switch and the compres¬ 
sion spring assembly. The function of 
the actuator cam stop is to alleviate 
gear shift lever movement in high gear 
on rough roads. 

The servo is of normal design with 
a cylinder, piston with seal and piston 
rod. The piston rod contacts the clutch 
throw-out lever. Any pressure in the 
servo pushes the piston rod against the 
clutch throw-out lever to engage the 
clutch. 

No adjustments are necessary on the 
clutch used with the “E-Stick” Trans- 
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FIGURE 5 — Oil Circuits — Road Load at 30 Miles Per Hour 
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1 

9 




FIGURE 7 — Actuator Cam and Cam 
Switch 

If, for various reasons, it is neces¬ 
sary to tow the vehicle to start the en¬ 
gine, the following procedure should 
be followed: 

Place the shift lever in the second 
gear position and turn on the ignition 
switch. If overdrive equipped, also pull 
the overdrive control all the way out. 

Move the vehicle by towing. 

After reaching 10 M.P.H., pull the 
“tow start” control handle out all the 
way and hold in this position. This will 
engage the clutch. 

As soon as the engine is started, 
push the “tow start” handle all the 
way in and move the shift lever into 
the “Neutral” position. This will release 
the clutch and allow engine to idle. 

When parking the vehicle, always 
apply the park brake. 

If it is necessary to also park the ve¬ 
hicle in gear, use reverse gear ONLY. 
With ignition key turned “OFF” place 
in reverse gear and pull the tow start 
control handle all the way out. This 
engages the clutch in drive position. 

CLUTCH REMOVAL 

Always mark the clutch cover, pres¬ 
sure plate and flywheel on original 
production assemblies before removing, 
so they can be assembled in their same 
relative positions (Fig. 1). 

CRANKSHAFT PILOT BUSHING 


FIGURE 6 — Servo, Control Valve, and Air Valve Solenoid 


mission. The normal clutch adjustment 
necessary to compensate for clutch 
facing wear is automatically compen¬ 
sated for through the means of a self¬ 
adjuster, which is secured to the rear 
of the servo body. 

The cam switch which also acts as a 
neutral safety switch, is incorporated 
in the cranking motor solenoid wiring 


circuit so that the gear shift lever must 
be in the “Neutral” position before the 
starter can be energized. 

TOW START CONTROL (PARK¬ 
IN-GEAR CLUTCH CONTROL 
HANDLE) 

The tow start control must be pushed 
in at all times when driving the vehicle. 


When a clutch assembly is removed 
from the flywheel, always inspect the 
crankshaft pilot bushing for scoring or 
a loose condition. The bushing may be 
removed by using a tap, bottoming the 
tap in the hole in the crankshaft, there¬ 
by forcing the bushing out of the crank¬ 
shaft. A short fiber medium wheel bear¬ 
ing grease will be sufficient for initial 
lubrication for this bushing. 
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FLYWHEEL 


12 V. Relay 



FIGURE 8 — “E-Stick” Electrical Circuits 


Inspect the condition of the flywheel 
as well as the plate for any roughness. 
Check all flywheel and stud nuts for 
tightness. Use a torque wrench and 
tighten the stud nuts 1 00 to 110 Foot 
Pounds torque. 

CLUTCH DRIVEN PLATE 

No repair of the clutch driven plate 
is recommended. A new plate should 
be installed if the plate or cushion 
springs appear to be defective. The 
cushion springs must not be bent out 
of shape or flattened. 

NOTE: When necessary to replace 
the clutch driven plate after ac¬ 
cumulated mileage a new self- 
adjuster assembly must be installed 
on the servo piston rod. 

CLUTCH THROW-OUT BEARING 

Never wash the clutch throw-out re¬ 
lease bearing in gasoline or any sol¬ 
vent that will dissolve the lubricant. It 
is neither necessary nor possible to lu¬ 
bricate this bearing at any time. 

PRESSURE PLATE DISASSEMBLY 

Place the clutch pressure plate on a 
block of wood on a bench and remove 
the three cap screws that secure the 
plate to the cover (Fig. 10). Then the 
cover can be removed, leaving the 
three levers and three struts on the 
pressure plate (Fig. 11) unless the cover 
is lifted by grasping the levers in which 
case the cover and levers are removed 
as an assembly. Inspect the pressure 
plate to make sure that it is not scored 
or cracked. Check on a surface plate 
for a warped condition as a pressure 
plate out of alignment will result in 
clutch chatter. 

Machining or grinding the face of a 
warped pressure plate is not recom¬ 
mended. If a warped condition exists, 
replace the pressure plate. Riveted to 
the inside of the cover are three drive 
straps (Fig. 12). If these straps show 
any sign of fatigue or damage, replace 
the cover as these straps are riveted 
to the cover in a special fixture so no 
damage is done to the cover while the 
straps are riveted in place. 

A thorough inspection should be 
given to the lever and fulcrums. If they 
show any sign of wear, replace them. 



FIGURE 9 — Tow Start Control Handle 



FIGURE 1 0 — Removing Pressure Plate 
Cover 

ASSEMBLY OF CLUTCH 
PRESSURE PLATE 

Lay the pressure plate on a block of 
wood. 

Apply a small amount of Lubriplate 
to the fulcrums and place them in po¬ 
sition on the pressure plate (Fig. 13). 

Insert the levers in the openings of 
the cover, making certain that the lev¬ 
ers are aligned in the offset of the 
opening (Fig. 14). 

Lift the cover with the levers and 
place the cover on the pressure plate 
(Fig. 15). Make certain that the levers 
are seated on the fulcrums and that 
the locating marks on the cover and 



FIGURE 1 1 —Pressure Plate and Levers 



FIGURE 13 — Installing Fulcrums 

plate line up. Tighten the three cap 
screws. 





























FIGURE 14 — Installing Levers 



FIGURE 1 5 — Installation of Cover 
and Levers 

CLUTCH INSTALLATION 

Slide the clutch driven plate on the 
transmission clutch shaft to make cer¬ 
tain that it is free on the splines. Re¬ 
move any burrs on the clutch shaft 
with a stone as a “sticky” operating 
clutch driven plate will result in clutch 
drag and hard shifting of transmission 
gears. 

Use Aligning Tool J-1625 or J-5442 
to install the clutch driven plate and 
clutch cover assembly. A clutch shaft 
will also align the clutch driven plate 
so that the transmission clutch shaft 
will enter freely. 

After the aligning tool is in place, 
tighten the six cover cap screws to the 
flywheel. 

NOTE: Before removing the align¬ 
ing tool, pull out the tow start con¬ 
trol and lock it in position (Fig. 9). 
This will place the clutch throw-out 
lever in the drive position and hold 
the clutch driven member in place 
to facilitate the installation of the 
transmission. 

CHECKING PROCEDURES 
Stall Test 

This test will determine that all com¬ 
ponents are functioning normally and 
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that the engine is developing proper 
power. 

Operate engine until oil tempera¬ 
ture is approximately 140 degrees 
Fahrenheit (when water temperature is 
in normal operating range). 

Mount an electric tachometer so 
that it is visible from the driver’s seat. 

If possible drive the car on level 
ground in high gear at 10 M.P.H. Move 
the throttle to wide open position. Put 
light pressure on the brake pedal to 
maintain 10 M.P.H. and note R.P.M. at 
this time. R.P.M. should read 975 to 
1125 maximum. 

If impossible to drive car as out¬ 
lined above, set park brake and move 
transmission lever into 3rd gear. 

Set foot brake and open the throt¬ 
tle fully by depressing the accelerator 
pedal to the floor. Engine speed should 
settle out between 975 to 1125 maxi¬ 
mum R.P.M. 

CAUTION: Do not hold throttle 
open for more than 2 seconds as 
severe damage to the clutch as¬ 
sembly will result. Do not repeat 
the stall test for one-half hour. 

If the stall R.P.M. checks too high, 
refer to suggested causes for exces¬ 
sive slip listed under Diagnosis. 

If the R.P.M. is too low, the engine 
is not developing full power. 

Oil Pressure Test 

This test will indicate whether the 
valve and diaphragm are functioning 
correctly. 

Operate engine until oil temperature 
is approximately 140 degrees Fahren¬ 
heit (when water temperature is in 
normal operating range). 

Install a pressure gauge at one of 
the pipe plug provisions on the engine 
oil gallery. 

Remove the vacuum hose at the in¬ 
take manifold fitting and plug the mani¬ 
fold opening. DO NOT PLUG THE 
LOOSE END OF THE HOSE. 

Mount electric tachometer. 

With the shift lever in “Neutral”, 
check engine oil pressure at the fol¬ 
lowing speed: 

At 1100 R.P.M., 27-32 P.S.I. 

NOTE: Engines that contain origi¬ 
nal factory installed engine oil will 
show oil pressures approximately 3 
to 4 P.S.I. less than pressures speci¬ 
fied above. 

If engine oil pressure is not within 
these limits, check the following: 
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Inspect the pressure regulator valve 
to insure that the cap is in place and 
not plugged. The valve must also move 
freely in the valve body bore. 

Check the valve body to oil pump 
gasket thickness at .011" to .013". 

Replace engine oil pump. 

Replace valve body and diaphragm 
assembly. 

Clutch Throwout Lever 
Adjustment 

The adjustment is made without en¬ 
gine running. 

NOTE: This adjustment is only nec¬ 
essary on pre-delivery or when a 

new clutch driven plate is installed. 

Before attempting to adjust the 
throwout lever make certain that the 
servo piston is all the way forward in 
the servo bore, toward front of car. 

Turn the throwout lever adjusting 
screw to make light contact with the 
piston rod. Then back off the adjusting 
screw two turns and tighten the lock 
nut. 


Lock Nut 



FIGURE 1 6 — Loosening Adjusting 
Screw Lock Nut 


Loosen the lock nut on tow start 
cable. Adjust tow start hexagon adjust¬ 
er so that the pivot clears the throw- 
out lever by Vs" and tighten the lock 
nut. 

Air Valve Solenoid 

Remove from mounting on the engine. 

Remove the vacuum hoses but leave 
wires connected. 

With the shift lever in neutral and 
ignition key off, the solenoid is not 
energized and one should not be able 
to blow through the port marked “V” 
(Fig. 6). This will check the vacuum por¬ 
tion of the solenoid valve in closed 
position. 

With the shift lever in neutral and 
the ignition key on and with assurance 
that current is present at the solenoid, 
one should be able to blow through 
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the port marked “V”. This is a check 
for the vacuum valve in the open posi¬ 
tion. 

With the shift lever in the “Neutral” 
position, the ignition key on, the sole¬ 
noid is energized and with port ”D” 
closed off by finger pressure, one should 
not be able to blow through the port 
marked “V”. This is a check for the 
atmospheric end of the valve to make 
certain the valve seats properly. 

Replace the air valve solenoid if the 
above conditions are not met. 

Servo 

Pull tow start control handle (park¬ 
in-gear clutch control) to locked posi¬ 
tion. 

Manually move the servo push rod 
fore and aft to see that there is no 
binding. 

Visually determine that no oil leaks 
exist. 

If oil leakage is apparent at the rear 
of the servo, check the condition of the 
piston seal and cylinder bore. 

If leakage is apparent at the front 
of the servo, check the condition of the 
hose clamp and the servo gasket. 




FIGURE 1 9 — Servo Self-Adjuster 
After “Wear-in” Position 


Servo Self-Adjuster 

The servo self-adjuster assembly con¬ 
tains a nylon washer and two Bel I vi lie 
washers (Fig. 17). These items are 
contained within and are only serviced 
as a complete assembly. 



FIGURE 17 — Self-Adjuster Assembly 

The self-adjuster has the three wash¬ 
ers installed on a guide pin. When 
the assembly is pressed on the servo 
piston rod, the guide pin is released 
from the assembly as soon as the three 
washers are positioned on the piston 
rod. The two Bellville washers control 
the piston rod travel so contact with 
the throwout lever is not lost (Figs. 18 
and 19). 


Dash Pot Adjustments 
Carter Carburetor W.C.D. 

To restrict the throttle from closing 
too rapidly and causing the engine to 
stall, a dash pot is provided on cars 
equipped with the “E-Stick” Transmis¬ 
sion. To make the dash pot adjustment, 
turn the idle speed screw out to allow 
the throttle valve to close tightly in the 
bore. Depress the dash pot diaphragm 
stem fully. Adjust by turning the dash 
pot in or out to obtain Vs" clearance 
between the dash pot stem and the 
throttle lever. Tighten the lock nut. 

Holly Carburetor — 1909 

The dash pot adjustment is made 
with the throttle set at curb idle (not 
fast idle). Depress the dash pot stem 
until it bottoms. Adjust the screw by 
turning it in or out to obtain a clear¬ 
ance of %4 " between the stem and 
throttle lever. 

DIAGNOSIS GUIDE 
CONDITIONS AND 
CORRECTIONS 

Excessive Slip 


Low servo oil pressure. 

Release throw-out lever improperly 
adjusted or throw-out lever fork not 
installed on throwout bearing guide 
pins. 

Low engine oil level. 

Clutch facings worn or oil soaked. 
Warped or distorted clutch pressure 
plate. 

Air valve solenoid inoperative or 
leaking excessively. 

Diaphragm push rod stuck in valve 
and diaphragm assembly. 
Diaphragm assembly vent plugged. 
Lube valve stuck partially open. 

Chatter 

Clutch facings oil soaked. 

Worn or bent clutch driven plate. 
Clutch driven plate cushion springs 
have lost their tension. 

Warped or distorted clutch pressure 
plate. 

Clutch housing misaligned. 
Throw-out lever fork not installed 
on throw-out bearing guide pins. 
Distorted or bent throw-out lever. 
Rear springs loose or defective at 
mounting. 

Engine mounts loose or worn. 
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Excessive Creep 

Engine idle speed set too fast. 
Retractor spring too light or broken. 
Bent clutch driven plate. 

Oil servo pressure too high. 

Broken retractor straps. 

No Clutch Release 

Bent or damaged diaphragm cover. 
Vacuum lines leaking. 

Control valve stuck in valve body. 
Actuating switch not operating prop¬ 
erly. 

Actuating switch operating cam out 
of adjustment. 

Faulty wiring circuit to the air valve 
solenoid. 

Air valve solenoid not functioning. 
Throw-out lever or tow start cable 
not adjusted properly. 

Foreign material lodged in the clutch 
cover assembly. 

Clutch driven plate hanging up on 
splines. 

Servo piston binding in the bore. 
Diaphragm push rod sticking. 

Air vent in the servo body plugged. 
Diaphragm leaking in diaphragm 
assembly. 

Grab 

Clutch driven plate facings worn or 
glazed. 

Clutch facings oil soaked. 

Clutch driven plate hanging up on 
splines. 

Engine Overspeeding on Clutch 
Engagement 

Clutch throw-out lever out of ad¬ 
justment. 

Clutch driven plate hanging up on 
splines. 

Servo piston binding in bore. 

Vent hole in servo body plugged. 
Oil regulator valve not seating. 

No Clutch Engagement 

Actuating switch not operating prop¬ 
erly. 

Actuating switch cam out of adjust¬ 
ment. 

Defective wiring circuits (Air valve 
solenoid). 

Air valve solenoid not functioning. 
Lube valve stuck closed. 

Clutch driven plate stuck on splined 
shaft. 

Servo piston binding in bore. 
Broken spring in the dump dia¬ 
phragm. 

Oil pressure regulator valve stuck 
open. 

Low engine oil level. 


Excessive Gear Clash on 

Engagement (1st or Reverse) 

Clutch throw-out lever out of adjust¬ 
ment. 

Clutch driven plate bent. 

Incorrect engine idle speed. 

SHIFTING MECHANISM 
ADJUSTMENT 

Loosen the trunnion lock nut from 
the low and reverse gear shift rod. Re¬ 
move the retaining clips from the gear 
shift rod trunnions at the transmission 
levers and disconnect the rods. 

Install a VV (.250") aligning pin in 
the holes of the operating levers index¬ 
ing the pin in the groove of the lever 
spacer. This is the neutral position of 
the operating levers. 

The aligning pin is shown in correct 
position with the jacket tube assembly 
removed from the car for illustration 
purposes (Fig. 20). 



FIGURE 20 — Aligning Pin Installed 
in Shift Levers 

With the aligning pin in positon and 
the transmission shift levers in neutral, 
adjust the trunnions on the gear shift 
rods so the trunnions enter freely into 
the transmission levers. Install the re¬ 
taining clips. Lubricate the trunnions 
with a few drops of light oil. Tighten 
the trunnion lock nut and remove the 
aligning pin from the operating levers. 
Check gear shift operation in all posi¬ 
tions. 

ACTUATOR CAM SWITCH 
ADJUSTMENT 

The actuator cam switch, which is 
mounted on the steering jacket tube 
under the instrument panel, controls 


the release of the clutch simultaneous¬ 
ly to shifting gears. Therefore, it is im¬ 
portant that this switch is properly ad¬ 
justed. The switch mounting bracket 
has slotted holes to permit adjustment 
of the switch (Fig. 21). 



FIGURE 21 — Neutral Position of 
Cam Actuator Switch 

When the gear shift lever is moved 
out of second or high gear, the switch 
will emit a light “click", closing the 
switch circuit, thereby releasing the 
clutch. There must be an equal amount 
of lever movement coming out of sec¬ 
ond or high gear before the switch 
“clicks". Adjust the switch bracket to 
meet these conditions (Fig. 22). 



FIGURE 22 — High Gear Position — 
Switch Circuit Open 

Actuator Cam Stop 

With the gear shift lever in high 
gear adjust the cam stop to take up 
approximately one-half of the lever 
free movement. This will center the 
slot in the second and high operating 
lever over the selector key, removing 
any tension between the two. 

SHIFTING MECHANISM 

Operating Shaft Disassembly 

Disconnect one battery terminal. 
Remove the gear shift rods from the 
operating levers at the lower end of 
the steering jacket tube. 
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FIGURE 23 — Actuator Cam Stop 

Remove back-up light switch if so 
equipped. 

Remove the actuator cam stop from 
the steering jacket tube. 

Remove the compression spring hold 
down bracket assembly from the steer¬ 
ing jacket tube (Fig. 29). 

Remove the actuator cam which is 
secured to the operating shaft. 

Remove the actuator cam switch and 
bracket. 

Remove the steering wheel from the 
steering tube by using Steering Wheel 
Puller J-21232 (Fig. 24). 



FIGURE 24 — Removing Steering 
Wheel 

Remove the upper steering tube 
spring and spring seat from the steer¬ 
ing tube. 

Disconnect the directional signal 
and horn wires. 

Move the directional signal lever to 
indicate a right turn which will place 
the switch in the proper position to 
facilitate removing the two hold down 
nuts. 

Remove the attaching nuts. Push the 
two cap screws down into the gear 
shift housing. Then the directional sig¬ 
nal housing can be removed from the 
jacket tube. 

Pull up and rotate the gear shift 
housing and operating shaft to dis¬ 
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lodge the inner tube bearing from the 
jacket tube. 

Place the operating shaft and gear 
shift housing on a bench. 

Using a 3 /i6" punch, carefully drive 
out the pivot pin from the gear shift 
lever. Support the protruding boss on 
the gear shift lever housing to prevent 
damage to the boss as shown in Fig¬ 
ure 25. 



FIGURE 25 — Removing Pivot Pin 

Remove the lever and grommet. Then 
the gear shift housing can be removed 
from the operating shaft. 

Assembly 

Install the felt washer on the top end 
of the operating shaft and slide the 
washer down beyond the back-up 
light switch actuating tab. Apply Lu- 
briplate to the bottom area of the op¬ 
erating shaft. Install the operating 
shaft in the jacket tube. Install the in¬ 
ner tube bearing in the jacket tube, in¬ 
dexing the bearing so the two tabs on 
the bearing clear the opening in the 
tube (Fig. 26). 

Install the wave washer on the up¬ 
per bearing. 

Place the second and high operat¬ 
ing lever on the operating shaft, in¬ 
dexing the key on the operating shaft 
with the slot in the operating lever 
(Fig. 27). 

Install the low and reverse operat¬ 
ing lever and lever spacer on the op¬ 
erating shaft and secure the lower 
bushing to the jacket tube, making cer- 



Punch 


FIGURE 26 — Indexing the Inner 
Tube Bearing in the Jacket Tube 


FIGURE 27 — Indexing Key with Slot 
in Lever 

tain that the levers are tight to the 
spacer but not binding. 

Install the gear shift lever and grom¬ 
met in the gear shift lever housing and 
in the operating shaft. Secure the shift 
lever in position with the pivot pin. 

Install the two square headed cap 
screws in the holes in the directional 
signal housing. Start the nuts on the 
cap screws. Install the directional sig¬ 
nal housing on the jacket tube align¬ 
ing the heads of the two cap screws 
with the slots in the upper end of the 
jacket tube as shown in Figure 28. 


Heads of Cap Screws Slots 



FIGURE 28 — Align Cap Screws with 
Slots in Upper End of Jacket Tube 
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Operating Levers Operating Shaft Inner Tube Bearing Gear Shift Lever 




Grommet 


S e pac r e^ S SJ3 


Shift Lever Housing 


Support Plate and Gasket 

“O” Ring Plate 

t j 
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Cam Stop-►jjP’ 

Compression Spring 

* Cam Pivot 

f mr* —- 

Cam Switch 


ft 



Directional 

Signal 

Housing 


Actuator Cam 


Grommet Compression Spring Bracket 

FIGURE 29 — “E-Stick” Shifting Components 


Hold down on the two cap screws 
and maintain light downward pressure 
on the housing while tightening the 
nuts. Tighten one nut two or three turns 
and then tighten the other nut the same 
amount. Repeat this until both nuts are 
tight. Do not overtighten the nuts or 
the heads of the cap screws will dam¬ 
age the slots in the jacket tube. 

Install the actuator cam switch and 
bracket. 

Secure the actuator cam to the op¬ 
erating shaft. 

Install the compression spring hold 
down bracket on the steering jacket 
tube. 

Insert the compression spring assem¬ 
bly between the actuator cam pivot 
guide and the pin in the compression 
spring hold down bracket. 

Install the actuator cam stop to the 
steering jacket tube. 

Connect the directional signal and 
horn wires. 

Install the spring seat and upper 
steering tube spring on the steering 
tube. 

Secure the steering wheel to the 
steering tube and install the horn blow¬ 
ing assembly. 

Connect the battery terminal. 

Adjust the shifting mechanism as 
outlined in Shifting Mechanism Adjust¬ 
ment. 

Lubrication 

Lubricate at fitting on steering col¬ 
umn bushing with chassis lubricant ev¬ 
ery 33,000 miles or three years. 

STEERING JACKET TUBE 
Removal 

Disconnect one battery terminal. 

Remove the gear shift rods from the 
operating levers at the lower end of 
the steering jacket tube. 

Remove the steering wheel from the 
steering tube by using Steering Wheel 
Puller J-21232 (Fig. 24). 

Remove the upper steering tube 
spring and spring seat from the steer¬ 
ing tube. 

Disconnect the directional signal and 
horn wires. 

Remove the pitman arm from the 
pitman shaft using Puller J-5566-04. 

Remove the three steering gear hous¬ 
ing to mounting plate screws and re¬ 
move the steering gear and tube from 
the steering jacket tube. 


Disconnect the steering jacket tube 
from the instrument panel and remove 
the three screws from the steering tube 
support plate at the toe board. 

Lift the steering jacket tube up, 
guiding the support plate between the 
brake pedal and the overdrive control 
cable. As the operating levers near the 
toe board, move the top end of the 
steering jacket tube toward the pas¬ 
senger side. This will permit the oper¬ 
ating levers to pass through the hole in 
the toe board (Fig. 30). 



FIGURE 30 — Removing Jacket Tube 

Place the steering jacket tube on a 
bench. 

Remove the back-up light switch if 
so equipped. 

Remove the actuator cam stop from 
the steering jacket tube. 

Remove the compression spring hold 


down bracket assembly from the steer¬ 
ing jacket tube. 

Remove the actuator cam which is 
secured to the operating shaft. 

Remove the actuator cam switch and 
bracket. 

Remove the directional signal hous¬ 
ing. 

Pull up and rotate the gear shift 
housing and operating shaft to dis¬ 
lodge the inner tube bearing from the 
steering jacket tube. 

The operating levers and spacer 
can now be removed from the bottom 
end of the jacket tube. 

Place the operating shaft and gear 
shift housing on a bench. 

Using a 3 /i6 r/ punch, carefully drive 
out the pivot pin. Remove the gear 
shift lever from the operating shaft. 
Then the gear shift housing can be re¬ 
moved from the operating shaft. 

Assembly 

Install the felt washer on the top end 
of the operating shaft and slide the 
washer down beyond the back-up light 
switch actuating tab. Apply Lubriplate 
to the bottom area of the operating 
shaft. Install the operating shaft in the 
jacket tube. Install the inner tube bear¬ 
ing in the jacket tube, indexing the 
bearing so the two tabs on the bear¬ 
ing clear the opening in the tube (Fig. 
26). 

Place the operating levers and lever 
spacer in the opening at the bottom 
end of the tube. Insert the operating 
shaft into the levers. 
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NOTE: The second and high oper¬ 
ating lever offset faces front of car. 

Install the spring washer on the up¬ 
per bearing. 

Install the gear shift housing on the 
operating shaft. Install the gear shift 
lever in the housing and in the oper¬ 
ating shaft. Secure in position with the 
pivot pin. 

Install the two square head cap 
screws in the holes in the directional 
signal housing. Start the nuts on the 
cap screws. Install the directional sig¬ 
nal housing on the jacket tube align¬ 
ing the heads of the two cap screws 
with the slots in the upper end of the 
jacket tube. 

Hold down on the two cap screws 
and maintain light downward pressure 
on the housing while tightening the 
nuts. Tighten one nut two or three 
turns and then tighten the other nut 


“E-STICK” CLUTCH AND SHIFTING 

the same amount. Repeat this until 
both nuts are tight. Do not over-tighten 
the nuts or the heads of the cap screws 
will damage the slots in the jacket 
tube. 

Install the actuator cam switch and 
bracket. 

Secure the actuator cam to the op¬ 
erating shaft. 

Install the compression spring hold 
down bracket on the steering jacket 
tube. 

Insert the compression spring assem¬ 
bly between the actuator cam pivot 
guide and the pin in the compression 
spring hold down bracket. 

Install the actuator cam stop assem¬ 
bly to the steering jacket tube. 

Install the back-up light switch. 

The assembly is now ready for in¬ 
stallation in the car. 

Install the steering jacket tube 


through the opening in the toe board, 
guiding the operating levers into the 
opening. 

Secure the jacket tube to the instru¬ 
ment panel and the jacket tube sup¬ 
port plate to the floor pan. 

Install the steering gear tube into 
the lower bushing of the jacket tube 
and secure the steering gear housing 
to the sill. 

Install the pitman arm on the pitman 
shaft. 

Install the spring seat and upper 
steering tube spring on the steering 
tube. 

Install the steering wheel and horn 
blowing mechanism. 

Connect the directional signal and 
horn wires. 

Connect the battery terminal. 

Adjust the shift levers as outlined 
under Shifting Mechanism Adjustment. 
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TRANSMISSION REMOVAL 

Jack up or support engine. Remove 
the two cap screws from the rear en¬ 
gine support cushion at the torque tube 
adapter. Remove the bolts that secure 
the rear crossmember to the sills and 
remove the crossmember. 

Lower the jack supporting the en¬ 
gine so the torque tube adapter clears 
the reinforcing rib in the floor pan. 

Disconnect the brake tube bracket 
that is fastened to the underside of the 
body. Disconnect the shock absorbers 
at the lower bracket; then disconnect 
the torque tube at the rear of the 
transmission. 

Disconnect the parking brake cable 
at the equalizer and the brake cable 
housing at the torque tube bracket. 
Move the rear axle to the rear to re¬ 
move the front universal joint from 
the transmission main shaft. Discon¬ 
nect the speedometer cable and the 
gear shift rods from the transmission 
shift levers. 

When removing the transmission 
from the car, care must be taken not 
to damage the transmission clutch 
shaft. Always use two guide-pins Tool 
J-1434 in place of the two upper cap 
screws so the transmission clutch shaft 
will slide out far enough to clear the 
clutch pilot bearing and clutch disc. 

TRANSMISSION DISASSEMBLY 

With the transmission assembly com¬ 
pletely drained of its lubricant and set 
up in a transmission stand, remove the 
case cover noting the stamping marked 
"FRONT” on both the cover and the 
gasket. 

Clutch Shaft Assembly Removal 

After removing the front bearing 
cap, remove the clutch shaft snap ring 
and bearing lock ring (Fig. 1). 

The front bearing can be removed 
from the clutch shaft by using Bearing 
Puller J-1 298, together with a Thrust 
Yoke J-2040 to prevent damage to the 
synchronizer clutch (Fig. 2). 



FIGURE 1 — Removing the Snap 
Rings 



FIGURE 2 — Use Bearing Puller and 
Thrust Yoke to Pull the Front Bearing 
to Prevent Damage to the Synchro 
Clutch 

The oil slinger, being a free fit on 
the clutch shaft, can then be removed. 

Separate the extension housing from 
the transmission case by removing the 
four attaching cap screws. 

The rear bearing oil seal can be re¬ 
moved by using Tool J-2619 and 
J-4830 (Fig. 3). 



FIGURE 3 — Removing Rear Oil Seal 

Remove the snap ring that retains 
the speedometer drive gear in posi¬ 
tion (Fig. 4). 



i 

mm 

FIGURE 4 — Removing Speedometer 


Drive Gear Snap Ring 

The speedometer drive gear is also 
retained on the shaft by a ball bear¬ 
ing to prevent the drive gear from ro¬ 
tating on the shaft. 

To remove the transmission clutch 
shaft, the main shaft assembly must be 
moved to the rear of the transmission 
case about W f . Then by lowering the 
front end of the clutch shaft and rais¬ 
ing the rear end over the countershaft 
gear, the shaft can be removed from 
the case (Fig. 5). 



FIGURE 5 — Removing the Clutch 
Shaft 

Clutch Shaft Roller Bearings 

Inside the rear end of the clutch shaft 
are thirteen roller bearings. These form 
the front bearing assembly for the main 
shaft. Worn or loose rollers will result 
in a noisy transmission. Inspect for 
worn, pitted, or scored surfaces 
(Fig. 6). 

Main Shaft Disassembly 

After removal of the clutch shaft, 
remove the second and high shifter 
fork. Tilt the main shaft and remove 














2 


TRANSMISSION - 10 Series 






FIGURE 6 — Bearing Rollers Inside 
the Clutch Shaft Hold Themselves in 
Place by a “Keystone” Effect. Jarring 
the Shaft Will Show if These Rollers 
Are Loose 

the synchro-clutch snap ring (Fig. 7). 


FIGURE 7 — Remove the Snap Ring 
From the Main Shaft 

Remove the synchro-clutch, second 
speed gear, and low and reverse gear 
(Figs. 8 and 9). 


FIGURE 8 — Remove the Second 
Speed Gear From the Main Shaft 

Remove the low and reverse shifter 
fork. The main shaft and rear bearing 
is then removed from the rear of the 
case (Fig. 1 0). 


FIGURE 9 — Slide the First and Re¬ 
verse Gear From the Main Shaft 


FIGURE 10 — Removing the Main 
Shaft and Rear Bearing 

Countershaft Gear Assembly 
Removal 

Remove the reverse idler and coun¬ 
tershaft lock plate (Fig. 11). 


FIGURE 1 1 — Removing the Lock 
Plate 

To maintain the position of the 
needle bearings in the countershaft 
gear, drive the countershaft out of the 
rear of the case using a dummy shaft 
machined to .677" x 5 7 /s" (Fig. 12). 


FIGURE 1 3 —■ Drive Out the Reverse 
Idler Gear Shaft with a Brass Drift 

Take care not to damage the end of 
the shaft as it is being driven out. 
When the shaft is driven out, lift the 
reverse idler gear from the case. Re¬ 
move the countershaft gear assembly 
(Fig. 14). 


FIGURE 14 — Removing the Counter¬ 
shaft Gear Assembly 


With the dummy shaft in place, low¬ 
er the countershaft gears to the bot¬ 
tom of the case. 


Dummy Shaft 


FIGURE 12 - Use a Dummy Shaft 
Machined to .677" x 5 7 /s" to 
Remove the Countershaft 

Reverse Idler Gear Removal 

Remove the reverse idler gear by 
driving the shaft out the rear of the 
case with a brass drift (Fig. 13). 
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FIGURE 15 — Transmission Assembly — 10 Series 


Note carefully the position of the 
three thrust washers to avoid misplace¬ 
ment during assembly. Inspect these 
thrust washers. If they are worn, 
scored, or damaged in any manner, 
replace them. 


Gears 

Wash all gears in a cleaning solu¬ 
tion. Inspect for worn or chipped 
teeth. Slide each gear onto a new 
shaft. If it appears to be loose, it 
must be replaced. 


They should fit smoothly without ex¬ 
cessive play between the splines. If the 
fit is tight, look for burred edges on 
the splines. 

Synchro-Clutch and Friction 
Rings 

Carefully inspect the synchro-clutch 
and friction rings. Slide the rings on 
the cones of the second speed gear 
and the clutch shaft. Replace rings if 
there is excessive wear or a pitted con¬ 
dition on the taper. 

Transmission Case 

Examine the surfaces of the bearing 
recesses in the transmission case for 
wear or scoring which indicates that 
the bearing has been revolving in its 
housing. Examine the case for cracks 
or other defects. 

Be certain that all parts of the case 
are thoroughly clean before and dur¬ 
ing assembly. 

Clutch Housing 

Examine the housing for cracks or 
other defects. 

Check the rear face of the clutch 
housing with a dial indicator. The to¬ 
tal run-out should not exceed .005". 

The total run-out of the clutch hous¬ 
ing bore should not exceed .005". 

ASSEMBLY 

When assembling the transmission, 
always use new gaskets and oil seals. 


Interlock Assembly Removal 

Remove the outer shift levers and 
shifter shaft lock pin. 

Remove the shifter shafts from the 
inside of the case slowly to catch the 
two interlock ball bearings as the 
shafts are being removed. The inter¬ 
lock sleeve, pin and spring can then 
be removed. 

Remove the shifter shaft oil seals 
from the case. This completes the dis¬ 
assembly of the transmission. 

CLEANING AND INSPECTING 
PARTS 

With the transmission completely 
disassembled, all parts should be care¬ 
fully cleaned so that they can be thor¬ 
oughly examined. 


NOTE: Whenever any transmission 
gear requires replacement , the gear 
with which it meshes should be re¬ 
placed also. 

Bearings 

Bearings must be handled with great 
care. Wrap them in a clean cloth or 
paper until they can be washed. 

To wash a bearing, submerge it in 
a cleaning solution that is absolutely 
free of dirt and rotate it to flush away 
all oil and dirt. Dry the bearing with 
care. 

Carefully examine each bearing for 
cracked races, worn, or scored balls. 

Main Shaft 

Install the gears onto the main shaft 
to be sure they slide on and off easily. 


Shifter Shafts and Levers 
Installation 

Install new shift shaft oil seals. 

Install the low and reverse shift shaft 
interlock sleeve, ball bearing, pin, and 
spring. With the second and high shift 
shaft installed against the case, place 
the second ball bearing in position. 
While compressing the interlock spring 
with finger pressure, locate the ball 
in the detent of the quadrant (Fig. 16). 

Shift the transmission into any one 
gear and, with one end of the inter¬ 
lock sleeve against the shifter shaft 
quadrant, the clearance between the 
opposite end of the sleeve and the 
quadrant on the other shaft should be 
from .001" to .007". After installing 
the correct size sleeve, lock the shifter 
shafts in place with lock pins and in¬ 
stall the shift levers. 
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FIGURE 16 — Assembly Sequence of 
the Shifter Mechanism 


Countershaft Gear and 
Shaft Installation 


To hold the countershaft needle 
bearings, spacer, and washers in place 
while installing the countershaft gear, 
load the countershaft gear by using a 
dummy shaft machined to .677" x 
5 7 /s" (Figs. 17 and 18). 



Bronze Rear Washer 


Front 


Thrust 


Washer 


Rear 

v-uumersnarT Thrust 

Gear Countershaft Washer 



FIGURE 17 — Countershaft Assembly 
Sequence 


After installing the bearings in the 
countershaft gear, and holding it in 
such a manner so as not to drop the 
dummy shaft, install the thrust wash¬ 
ers. The two small projections on the 
face of the bronze rear thrust washer 
must index with the grooves in the 
countershaft gear. The front bronze 
thrust washer must index with the 
transmission case. Position the large 
thrust washer and install the assembly 
in the bottom of the case (Fig. 19). 


Reverse Idler Gear Installation 

Install the reverse idler gear with 
the chamfered side of the teeth (or the 
hub section) to the front of the case. 
Drive the reverse idler shaft in from 
the rear of the case with the notched 
end of the shaft to the rear. The notch 
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FIGURE 18 — Loading the Counter¬ 
shaft Gear with the Needle Bearings, 
Spacer, and Bearing Rings by Using 
a Dummy Shaft 



FIGURE 19 — Installing the Counter¬ 
shaft Gear Assembly in the Case 

must face the countershaft to permit 
installation of the locking plate (Fig. 
20 ). 

After aligning the slots in the coun¬ 
tershaft and the reverse idler shaft, 
position the countershaft gear assem¬ 
bly and drive the countershaft in place. 
Then insert the lock plate in position 
(Fig. 21). 

Assembling the Gears on the 
Main Shaft 

Press the transmission rear bearing 
on the main shaft and install snap 
rings. Place the main shaft in the case 
from the rear. Install shifter forks. In¬ 
stall the first and reverse sliding gear 
on the main shaft (Fig. 22). 

NOTE: To avoid hardship in as- 



FIGURE 20 — Installing Reverse 
Idler Gear 



FIGURE 21 — Install the Lock Plate in 
the Grooves in the Countershaft and 
Reverse Idler Shaft 



FIGURE 22 — Place the First and 
Reverse Sliding Gear on the 
Main Shaft 


sembling , the first and reverse 
sliding gear should be installed on 















the main shaft a number of times 

while out of the case. 

Install the second speed gear and 
the synchro-clutch assembly on the 
main shaft. The hub of the synchro¬ 
clutch assembly is installed toward the 
front. 

Install the snap ring on the front end 
of the main shaft. 

When the synchro-clutch hub is 
pressed tight against the snap ring, 
there should be a .003" to .010" clear¬ 
ance between the second speed gear 
and the shoulder of the main shaft. 

Clutch Shaft Assembly 
Installation 

Insert the thirteen clutch shaft bear¬ 
ings in the clutch shaft. A coat of Lu- 
briplate will hold them in position. In¬ 
stall the front friction ring and the 
clutch shaft on the main shaft (Fig. 23). 



FIGURE 23 — Installing the Clutch 
Shaft 

Move the main shaft rear bearing 
into the transmission case and align 
the shifter forks and gears guiding the 
end of the main shaft into its bearing 
in the clutch shaft (Fig. 24). 

Install a snap ring on the main shaft. 
Place the ball bearing in the recess 
on the main shaft and slide the speed¬ 
ometer drive gear on the shaft over 
the ball bearing. The ball bearing 
holds the speedometer drive gear from 
rotating on the shaft. 

Install a snap ring at the rear of the 
speedometer drive gear to hold it on 
the shaft. 

Extension Housing 

When installing the extension hous¬ 
ing, note that the depth of the counter 
bore in the housing, the thickness of 
the rear bearing lock ring, and the 
rear main shaft snap ring all control 
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FIGURE 24 - Guide the End of the 
Main Shaft Into Its Bearing in the 
Clutch Shaft 

main shaft end play. The rear bearing 
lock ring is available in two thick¬ 
nesses, .076" and .093". The rear main 
shaft snap ring is available in four 
thicknesses, .087", .090", .093" and 
.096". 

Install a new rear bearing cap oil 
seal using Tool J-1354 (Fig. 25). 



FIGURE 25 — Installing the Rear 
Oil Seal 


Front Bearing Cap Installation 

Place the oil slinger on the clutch 
shaft with the concave side toward the 
rear. The front bearing and lock ring 
can be installed with Tool J-2995, to¬ 
gether with Thrust Yoke J-2040 (Fig. 
26). Then install the clutch shaft snap 
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ring using either snap ring pliers or 
Tool J-2995 Snap Ring Installing Set. 



FIGURE 26 - Installing Clutch Shaft 
Bearing 

Place a new gasket between the 
bearing cap and case and install the 
bearing cap. The thickness of this gas¬ 
ket governs clutch shaft end play. The 
desired end play is zero. 

Friction Ring Clearance 

Measure the clearance of the fric¬ 
tion rings using feeler gauges. These 
clearances should be between .040" 
to .095" at either friction ring (Fig. 27). 



FIGURE 27 — Gauging Friction Ring 

Clearance. It Should Be Between 
.040" and .095" 

The transmission requires a final 
check by shifting in all gears. Check 
the operation carefully, then install the 
case cover and gasket, placing 
“FRONT” to the front of the case. 

TRANSMISSION LUBRICATION 

Check the lubricant level of the trans¬ 
mission every 4,000 miles. The trans¬ 
mission should be filled to the fill plug 
level on the right side. 

Any one of the following recom¬ 
mended lubricants are equally accept¬ 
able: 

SAE 80 Gear Lubricant 
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SAE 20W-20 Engine Oil 
SAE 10W-30 Engine Oil 

Gear lubricants containing extreme 
pressure ingredients, such as lead, sul¬ 
phur or chlorine compounds should not 
be used. 

Transmission capacity (U.S.) V /2 
pints. 

OVERDRIVE TRANSMISSION 

On overdrive equipped transmis¬ 
sions, the overhaul procedure is the 
same as outlined in the standard trans¬ 
mission section with the following ex¬ 
ceptions: 

Remove the bolts that hold the over¬ 
drive and bearing adapter to the 
transmission case, and carefully sepa¬ 
rate the adapter from the transmis¬ 
sion (Fig. 28). As they are separated, 
bolt the adapter to the overdrive 
case to keep the overdrive parts in 
position. 

Where the ball bearing in the 
adapter requires replacement, it then 
becomes necessary to disassemble the 
overdrive (see Overdrive Section). 



FIGURE 28 — Separate the Adapter 
From the Transmission Case 


After the overdrive unit has been dis¬ 
assembled, remove the large snap ring 
in the bearing adapter (Fig. 29). 



FIGURE 29 — Removing the Large 
Snap Ring in the Bearing Adapter 


Remove the main shaft ball bearing 
and oil baffle from the adapter. Then 
remove the main shaft snap ring and 
press the bearing from the main shaft. 

Speed Reductions 


1st. 2.605 to 1 

2nd. 1.630 to 1 

With Twin-Stick. 1.906 to 1 

High.1. to 1 

Reverse. 3.536 to 1 


TRANSMISSION END PLAY 
SPECIFICATIONS 

Second Speed Gear End Play — 

.003" to .010" 

Selective fit of main shaft, second 
speed gear, and synchro-clutch. 

Clutch Shaft End Play — .000" to .005" 
— .000" preferred 

Clutch shaft end play governed by 
gasket placed between front bear¬ 
ing cap and transmission case. 

Countershaft Gear End Play — 

.003" to .006" 

Countershaft gear end play gov¬ 
erned by bronze thrust washers. 



STANDARD AND OVERDRIVE TRANSMISSION SPEEDOMETER GEARS 

TIRE SIZE 




DRIVEN GEAR 

AND 

AXLE RATIO 

DRIVEN GEAR DRIVE GEAR IDENTIFICATION 

R.P.M. 


TEETH 

TEETH COLOR 

14x6.50 

13-43 

21 

5 

Light Brown 


9-34 

21 

5 

Light Brown 


9-37 

23 

5 

White 

14x7.00 

13-43 

20 

5 

Light Blue 


9-34 

20 

5 

Light Blue 


9-37 

22 

5 

Light Red 



DIAGNOSIS GUIDE 



CONDITIONS AND 

Dirt or Metal Chips in Lubricant 


Synchro-Clutch Wear or Failure 

PROBABLE CAUSE 

Insufficient Lubricant 


Improper Lubricant 



Hard Shifting 


Transmission Jumps out of Gear 

Transmission Noisy 

Check Transmission and Clutch Linkage 


Check Gear Shift Lever Adjustment 

Misalignment due to Loose Mounting 

Adjustment 


Gear Teeth Worn, Tapered 

Bolts 


Shifting Mechanism Binding Caused 


Insufficient Interlock Spring Tension or 

Damaged Transmission Parts 

by Bent or Worn Parts 


Excessive Sleeve Clearance 

Flywheel Housing Misalignment 

Improper Clutch Operation 


Misaligned or Loose Flywheel Housing 

Correct Face 

and Bore Alignment 

Clutch Plate Binding on Shaft Splines 


Excessive Transmission End Play 

to .005" Maximum Runout. 

Clutch Not Releasing 


Worn or Loose Engine Mounts 
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J-2995 



J-2040 



J-1434 


J-2619, Slide Hammer 

J-2995, Bearing and Snap Ring Installer 

J-2040, Thrust Yoke 

J-1434, Guide Pins 


J-1354, Rear Oil Seal Installer 
J-4830-02, Oil Seal Remover 
J-1298 (J-8157), Bearing Puller 
J-8059, Snap Ring Remover and Installer 



J-1354 



J-4830-02 




FIGURE 30 — Tools for 10 Series Transmission Overhaul 
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OPERATION 
Steering Column Shift 

The overdrive unit, when in opera¬ 
tion above the governor cut-in speed, 
automatically reduces the engine to 
rear axle ratio approximately 30%. 

When overdrive operation is desired, 
the control handle is pushed to the for¬ 
ward position. The car speed is then 
increased to a point higher than the 
cut-in speed, which is determined by 
the point setting of the overdrive gov¬ 
ernor. 

As the governor points close, at ap¬ 
proximately 28 miles per hour, the 
solenoid is energized. This allows the 
locking pawl to engage the sun gear 
hub and balk ring assembly when the 
accelerator is momentarily released. 
When the accelerator is again de¬ 
pressed the overdrive is in operation. 
As this takes place, free wheeling be¬ 
comes inoperative, since free wheeling 


FIGURE 1 — Overdrive Assembly 



FIGURE 2 — Overdrive Control — 
Steering Column Shift 

is possible only below the cut-in speed 
determined by the overdrive governor. 

To lock out the overdrive the con¬ 
trol handle must be pulled all the way 
out. This can be done either when the 
car is in motion or when it is parked. 


Locking out the overdrive while the car 
is in motion can be done while the car 
is in the free wheeling stage. 

The accelerator is depressed slightly 
so that the engine is driving the car. 
The control handle can then be pulled 
out without depressing the clutch. 
While still applying pressure to the 
control handle, the accelerator should 
be momentarily released to complete 
the shift. 

An alternate method permits pulling 
the control handle back into conven¬ 
tional position during the time the ac¬ 
celerator pedal is fully depressed in 
the overtake position. 

THE ELECTRICAL CIRCUITS 

The electrical system consists of the 
three following circuits: 

Governor Circuit 

Solenoid Circuit 

Kickdown Circuit 
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The governor, solenoid, and kick- 
down circuits are basically outlined in 
Figure 3. 


The battery main circuit of the relay 
connects through the relay contacts to 
the solenoid, completing the solenoid 



FIGURE 3 — Schematic Drawing Overdrive Electrical Circuits 


Governor Circuit 

The governor circuit starts from the 
ignition switch. It continues to terminal 
“IGN” on the overdrive relay. The 
current passes through the relay coil 
which magnetically controls the con¬ 
tact points of the solenoid circuit. It 
continues through terminal “TH-SW” 
(KD) of the relay through the normally 
closed contacts of the kickdown switch 
on to the governor terminal and its 
open contact points. 

Solenoid Circuit 

The solenoid circuit starts at the 
positive terminal of the battery and 
continues through the ignition switch 
and continues through the 15 ampere 
fuse to the “IGN’’ terminal of the re¬ 
lay. At this point the circuit enters the 
relay. A shunt small winding junctions 
off of the battery lead-in to form the 
relay actuating coil. The end of this 
coil connects to the "TH-SW’’ terminal 
of the relay. The “TH-SW’’ terminal of 
the relay connects to the governor ter¬ 
minals of the kickdown switch and 
then to the governor. 


circuit through the number “4“ ter¬ 
minal. 

Kickdown Circuit 

The kickdown circuit starts from the 
(—) or distributor side of the ignition 
coil. It continues to the applied side of 
the kickdown switch and resumes at the 
opposite terminal on to the No. “6“ 
terminal of the solenoid. 

The Circuits in Action 

When the car attains a speed of 
approximately 28 miles per hour, the 
centrifugal action of the weights in the 
governor closes the contact points, thus 
completing the circuit from the ignition 
switch to the ground. 

The relay coil, being energized, 
closes the relay contacts of the sole¬ 
noid circuit now being completed, im¬ 
mediately energizes the actuating and 
holding coils of the solenoid moving 
the pawl into the balk ring and lock 
plate. 

As soon as the solenoid plunger has 
been permitted to enter the lock plate, 
the pull-in winding contacts in the sole¬ 
noid actuating circuit are opened, per¬ 


mitting a decreased flow of current 
through the holding coil to retain the 
plunger in position during the time 
when the overdrive is in operation. 

The inward movement of the sole¬ 
noid plunger, in addition to operating 
the pull-in winding contacts in the sole¬ 
noid actuating circuit, also closes the 
ground-out contacts in the kickdown cir¬ 
cuit through the release of the spring 
lever on the outer end of the solenoid. 
The circuits are now in normal condi¬ 
tion for continuing the overdrive oper¬ 
ation. 

In order to understand the overdrive 
control system, the first thing to re¬ 
member is that any time there is an 
open switch in a circuit, that entire cir¬ 
cuit is open and inactive. When all 
three switches in the governor circuit 
are closed, the relay coil is energized, 
closing the relay points. This completes 
the solenoid circuit and energizes the 
solenoid, which through the locking 
pawl, locks the sun gear and places 
the overdrive in cruising gear. Also, 
any time any one of the three gover¬ 
nor circuit switches is open, the relay 
coil is de-energized, the points open, 
and the solenoid circuit is broken. 

At Speeds Below 25 to 28 
Miles Per Hour 

With the overdrive control forward 
at speeds below 25 miles per hour, 
every switch in the governor circuit is 
closed except the governor switch. But 
this one open switch is enough to keep 
the entire governor circuit and the 
solenoid circuit open, and the solenoid 
remains de-energized. 

At Speeds Above 25 to 28 
Miles Per Hour 

As the speed of car passes 25 to 28 
miles per hour, the governor points 
automatically close. This completes the 
governor circuit, energizes the relay, 
and closes the relay points, thus ener¬ 
gizing the solenoid. 

Then, with the momentary release 
of the accelerator pedal, engine torque 
is released just long enough for the 
solenoid pawl to move off the step of 
the balk ring and engage the notch of 
the lock plate locking the sun gear. 
This places the car in cruising gear. 

Kickdown Operation 

With the car in cruising gear at 
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speeds above 28 miles per hour, de¬ 
pressing the foot accelerator all the 
way to the floor places the overdrive 
in overtake position. 

The accelerator pedal now in the 
wide open position breaks the gover¬ 
nor circuit and completes the kickdown 
circuit. The break in the governor cir¬ 
cuit de-energizes the solenoid. The clos¬ 
ing of the kickdown circuit momentarily 
“shorts out” the distributor (for ap¬ 
proximately two crankshaft revolutions) 
releasing engine torque just long 
enough for the solenoid pawl to disen¬ 
gage. The instant the solenoid disen¬ 
gages, the solenoid ground-out points 
automatically open, restoring the dis¬ 
tributor circuit. The car then remains 
in direct gear as long as the engine is 
kept under a pulling load. 

DIAGNOSING OVERDRIVE 
TROUBLES 

Since overdrive troubles may origi¬ 
nate not only in the mechanical opera¬ 
tion of the unit but also in the electrical 
circuit which controls that unit, the 
service man should always check the 
control system before disassembling 
the overdrive. 

If the trouble is not found after a 
thorough inspection of the control sys¬ 
tem, then the transmission and over¬ 
drive should be removed for examina¬ 
tion. 

Unsatisfactory Overdrive Operation. 
Look for: 

Blown relay fuse in solenoid cir¬ 
cuit. 

Loose terminals on any of the con¬ 
necting wires. 

Incorrect terminal locations of 
connecting wires. 

Circuits grounded by water, dirt, 
or deformation. 

Defective solenoid points. 

Dirty or sticking relay contacts. 

Insufficient travel or unsatisfactory 
contacts in the kickdown switch. (Ad¬ 
just or replace.) 

Excessive end play in the gover¬ 
nor shaft. 

Improper adjustment of governor 
control springs. 

Burned contact points in governor. 

Damage to governor cap and 
contacts. 

Absence of rubber cover to ex¬ 
clude water and dirt. 

Insufficient travel of shift rod. (Ad¬ 
just control cable to operating lever.) 


CHECKING INOPERATIVE 
OVERDRIVE 

Mechanical Checks 

Determine if the overdrive control 
handle is pushed forward to the limit 
of travel. 

Check to insure that the overdrive 
cable is adjusted to move the overdrive 
lever firmly against the stop on the 
overdrive housing in the engaged po¬ 
sition. 

Electrical Checks 

With the ignition switch on, and the 
overdrive handle pushed forward, use 
a test wire or a 12-volt test light as 
follows: 

Check the 15 ampere fuse in the 
overdrive relay for live circuits and 
clean contacts. 

Connect test lead directly from 
the “B" terminal on the voltage 
regulator to the terminal “SOL" on 
the overdrive relay mounted on the 
front of the cowl. This will supply 
current to the solenoid which should 
operate. If it does not, check for a 
possible defective connecting wire 
or connection at the solenoid termi¬ 
nal before condemning the solenoid. 

Ground the relay terminal “TH- 
SW.“ If the relay is functioning 
properly, the points of the relay will 
close and the solenoid will operate. 

Ground the overdrive relay termi¬ 
nal on the kickdown switch. If all 
circuits are correct to this point, the 
solenoid should operate. 

With the kickdown switch gover¬ 
nor terminal grounded, push the 
plunger in. This breaks the circuit 
and the solenoid should release. 

If the solenoid operates in the 
above tests, all circuits up to this 
point are correct and further inves¬ 
tigation must be conducted under¬ 
neath the car. 

Ground the terminal on the gov¬ 
ernor. The solenoid should operate. 

Governor Operation Inspection: 
Suspend the axle and operate the 
engine at low speed in high gear. 
Apply a test lamp across the gover¬ 
nor contact from the live terminal 
to the ground strap. The test lamp 
should light. Now increase engine 
speed. The governor cut-in speed 
will be indicated when the light goes 
out. 


Summary 

By following the above procedure 
in the proper sequence, the defective 
portion of the electrical circuit can be 
readily located. If all the preceding 
items are functioning correctly, the 
trouble may lie in the solenoid itself, 
such as burned points, or the connecting 
wires may be grounded to the case. 

The kickdown switch should be care¬ 
fully inspected to see that none of its 
four terminals are touching each other. 
If the governor circuit is grounded at 
the kickdown switch, the grounded cir¬ 
cuit will supply current to the relay, 
operating the solenoid without the 
possibility of disengagement. This is 
usually the case when the car will not 
free wheel or shift into reverse. 

If the kickdown circuit is internally 
shunting to the governor circuit, the 
engine will not run upon reaching 
governor cut-in speed, as the ignition 
will obtain a shunt ground through the 
governor contact points. 

A rubber boot has been provided to 
exclude water and dirt from the gov¬ 
ernor. Moisture or an accumulation of 
foreign matter may ground the line 
terminal on the governor and cause 
the solenoid to operate as soon as the 
ignition is turned on. 

If the mechanical and operating 
checks do not reveal the difficulty, in¬ 
ternal trouble should be suspected and 
the transmission and overdrive re¬ 
moved for examination. 

OPERATION 

Twin-Stick 

The overdrive unit, when in opera¬ 
tion above the governor cut-in speed, 
automatically reduces the engine to 
rear axle ratio approximately 30 per 
cent. 

When overdrive operation is de¬ 
sired, the overdrive control is placed 
in the rear position. The car speed is 
then increased to a point higher than 
the cut-in speed which is determined 
by the point setting of the overdrive 
governor. 

As the governor points close, at ap¬ 
proximately 28 miles per hour, the 
solenoid is energized. This allows the 
locking pawl to engage the sun gear 
hub and balk ring assembly when the 
accelerator is momentarily released. 
When the accelerator is again de¬ 
pressed, the overdrive is in operation. 
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FIGURE 5 — Schematic Drawing Overdrive Electrical Circuits — Twin-Stick 


Push Button Gear Overdrive 

Kickdown Control Shift Lever Control Lever 



FIGURE 4 — Overdrive Control Lever 

As this takes place, free wheeling be¬ 
comes inoperative, since free wheeling 
is possible only below the cut-in speed 
determined by the overdrive governor. 

To lock out the overdrive, the over¬ 
drive control must be placed toward 
,the front of the car. This can be done 
either when the car is in motion or 
when it is parked. Locking out the 
overdrive while the car is in motion 
can be done while the car is in the 
free wheeling stage, below 25 miles 
per hour. The accelerator is depressed 
slightly so that the engine is driving 
the vehicle. The overdrive control can 
then be pushed forward without de¬ 
pressing the clutch. After moving the 
control to the forward position, the 
accelerator must be momentarily re¬ 
leased to complete the shift. 

An alternate method while in over¬ 
drive is to depress the kickdown button 
on gear shift lever. Maintain acceler¬ 
ator pedal pressure and move control 
lever forward to disengage overdrive. 

THE ELECTRICAL CIRCUITS 

The electrical system consists of the 
following five circuits: 

Governor Circuit 

Solenoid Circuit 

Two Separate Kickdown Circuits 

Indicator Light Circuit 

Governor Circuit 

The governor circuit starts at the ig¬ 
nition switch. It continues through the 
fuse panel to the overdrive relay re¬ 
sistor, through the resistor to terminal 
2” of the relay, through the actuating 
coil out terminal “1” to the governor 
and open contact points. 


Solenoid Circuit 

The solenoid circuit starts at the ig¬ 
nition switch to terminal “B” of the 
overdrive relay through the 15 ampere 
fuse to the "NO” terminal of the relay 
to terminal ”4” of the solenoid. 

The battery main circuit of the relay 
connects through the relay contacts to 
the solenoid, completing the solenoid 
circuit through the Number "4” termi¬ 
nal. 

Kickdown Circuits 

The kickdown has two separate cir¬ 
cuits. The first circuit starts from the 
Number "2” terminal of the overdrive 
relay and continues on to the manual 
kickdown button. 

The second circuit starts at the (—) 
or distributor side of the ignition coil. 
It continues through the vacuum switch 
through the ”NC” contacts of the relay 
to terminal ”6” of the solenoid. 

Indicator Light Circuit 

The indicator light circuit starts at 
the “NO contact of the overdrive re¬ 
lay to the “B” terminal of the indicator 
light relay through the “H” terminal to 
the indicator light. From the indicator 
light to the “NC” terminal of the over¬ 
drive relay. 


Back-Up Light Circuit 

The back-up light wiring is included 
in the Twin-Stick overdrive wiring har¬ 
ness. The light circuit starts at the fuse 
panel to the back-up light switch, 
through the switch to the back-up lights, 
completing the circuit. 

THE CIRCUITS IN ACTION 

When the vehicle attains a speed of 
approximately 28 miles per hour, the 
centrifugal action of the weights in the 
governor close the contact points, thus 
completing the circuit from the ignition 
switch to the ground. 

The relay coil, being energized, 
closes the relay contacts of the sole¬ 
noid circuit and opens the set of nor¬ 
mally closed contacts in the kickdown 
circuit. The solenoid circuit now being 
completed immediately energizes the 
actuating and holding coils of the sole¬ 
noid moving the pawl into the balk 
ring and lock plate. 

As soon as the solenoid plunger has 
been permitted to enter the lock plate, 
the pull-in winding contacts in the sole¬ 
noid actuating circuit are opened, per¬ 
mitting a decreased flow of current 
through the holding coil to retain the 
plunger in position during the time 
when the overdrive is in operation. 

The inward movement of the sole- 
























































noid plunger, in addition to operating 
the pull-in winding contacts in the sole¬ 
noid actuating circuit, also closes the 
ground-out contacts in the kickdown 
circuit through the release of the spring 
lever on the outer end of the solenoid. 
The circuits are now in normal condi¬ 
tion for continuing the overdrive oper¬ 
ation. 

In order to understand the overdrive 
control system, the first thing to re¬ 
member is that any time there is an 
open switch in a circuit that entire cir¬ 
cuit is open and inactive. When the 
governor contacts close, the relay coil 
is energized, opening the “NC" con¬ 
tacts and closing the “NO” contacts. 
The action of closing the “NO” con¬ 
tacts completes the solenoid circuit and 
energizes the solenoid, which through 
the locking pawl, locks the sun gear 
and places the overdrive in operation. 
The action of opening the “NC” con¬ 
tacts keeps the kickdown circuit open 
and inactive. 

At Speeds Below 25 to 28 
Miles Per Hour 

With the overdrive manual control 
toward the rear at speeds below 25 
miles per hour, the governor circuit is 
open. This keeps the solenoid circuit 
open and the solenoid remains de-en¬ 
ergized. 

At Speeds Above 25 to 28 
Miles Per Hour 

As the speed of car passes 25 to 28 
miles per hour, the governor points 
automatically close. This completes the 
governor circuit, energizes the relay, 
and closes the relay points, thus ener¬ 
gizing the solenoid. 

Then, with the momentary release 
of the accelerator pedal, engine torque 
is released just long enough for the so¬ 
lenoid pawl to move off the step of 
the balk ring and engage the notch 
of the lock plate locking the sun gear. 
This places the vehicle in overdrive. 

Kickdown Operation 

With the vehicle in overdrive at 
speeds above 28 miles per hour, de¬ 
pressing the push button kickdown 
switch places the overdrive in overtake 
position if the accelerator pedal is par¬ 
tially depressed. 

The result of depressing the kick- 
down switch is to “short out” and de¬ 
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energize the overdrive relay actuating 
coil. The action accomplished by the 
resistor is to prevent excessive current 
draw during kickdown operation. This 
is the only function of the overdrive 
relay resistor and does not affect over¬ 
drive operation in any other way. 

When the overdrive relay is de-en¬ 
ergized, the “NC” contacts return to 
the closed position, thereby complet¬ 
ing the kickdown circuit. The “NO” 
contacts return to the open position 
de-energizing the solenoid circuit. The 
closing of the kickdown circuit momen¬ 
tarily “shorts out” the distributor (for 
approximately two crankshaft revolu¬ 
tions) releasing engine torque just long 
enough for the solenoid pawl to dis¬ 
engage. The instant the solenoid dis¬ 
engages, the solenoid ground-out 
points automatically open, restoring 
the distributor circuit. The vehicle then 
remains in direct gear as long as the 
engine is kept under a pulling load. 

Indicator Light Operation 

The indicator light is on when the 
vehicle is in overdrive. At approxi¬ 
mately 28 miles per hour, when the 
governor contacts close actuating the 
overdrive relay, the indicator light re¬ 
lay is activated from the “NO” termi¬ 
nal of the overdrive relay. The action 
of the overdrive indicator light relay 
is to apply voltage to the indicator 
bulb. However, at this time, the ground 
circuit of the bulb is not completed, 
keeping the light off. The ground cir¬ 
cuit of the bulb is completed through 
the solenoid kickdown contacts and, 
therefore, will light the bulb when 
these contacts close upon solenoid 
plunger engagement. When the ve¬ 
hicle goes out of overdrive, either 
through kickdown or dropping below 
25 miles per hour, the opening of the 
“NO” contacts in the overdrive relay 
removes the current supply from the 
indicator light relay and the light goes 
out. After kickdown, the points in the 
solenoid open, breaking the ground 
circuit of the indicator bulb, thereby 
turning off the light. 

DIAGNOSING OVERDRIVE 
TROUBLES 

Since overdrive troubles may origi¬ 
nate not only in the mechanical oper¬ 
ation of the unit but also in the elec¬ 
trical circuit which controls that unit, 
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the serviceman should always check 
the control system before disassem¬ 
bling the overdrive. 

If the trouble is not found after a 
thorough inspection of the control sys¬ 
tem, then the transmission and over¬ 
drive should be removed for examina¬ 
tion. 

Unsatisfactory Overdrive Operation 
— Look for: 

Blown relay fuse in solenoid circuit. 

Blown “Heater” fuse on fuse panel. 
(Part of governor circuit.) 

Insufficient travel of shift rod. (Ad¬ 
just control cable to operating 
lever.) 

Loose terminals on any of the con¬ 
necting wires. 

Incorrect terminal locations of con¬ 
necting wires. 

Circuits grounded by water, dirt, or 
deformation. 

Defective solenoid points. 

Dirty or sticking relay contacts. 

Insufficient travel or unsatisfactory 
contact in the kickdown switch. 

Excessive end play in the governor 
shaft. 

Improper adjustment of governor 
control springs. 

Burned contact points in governor. 

Damage to governor cap and con¬ 
tacts. 

CHECKING INOPERATIVE 
OVERDRIVE 

Mechanical Checks 

Determine if the overdrive control 
is pushed to the rear to the limit of 
travel. 

Check to insure that the overdrive 
cable is adjusted to move the over¬ 
drive lever firmly against the stop on 
the overdrive housing when in the en¬ 
gaged position. 

Electrical Checks 

With the ignition switch on and the 
overdrive manual control pushed to 
the rear, use a test wire or a 12-volt 
test light as follows: 

Check the 20 ampere heater fuse on 
the fuse panel for line circuits and 
clean contacts. 

Connect the test lead directly from 
the positive battery terminal to the 
“NO” terminal on the overdrive relay. 
This will supply current to the solenoid 
which should operate. If it does not 
operate, check for a possible defec- 
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five connecting wire or connection at 
the solenoid terminal before condemn¬ 
ing the solenoid. Connect a jumper 
wire to the Number “1” terminal of 
the overdrive relay and to ground. If 
the relay, overdrive resistor, and kick- 
down switch are functioning properly, 
the points of the relay will close and 
the solenoid will operate. 

To check for a shorted push button 
kickdown switch, remove the wires 
from the Number “2” terminal of the 
overdrive relay. Connect a jumper wire 
from the “B” terminal of the over¬ 
drive relay to terminal Number “2". 
If the relay now operates, the push 
button kickdown circuit is shorted. Re¬ 
move the jumper wire and connect the 
wires back on the Number "2” termi¬ 
nal. 

If the solenoid does not operate, 
check for a defective resistor by con¬ 
necting a jumper wire across the re¬ 
sistor terminals. If the solenoid oper¬ 
ates at this time, the resistor has an 
open circuit. 

If the solenoid operates in the above 
tests, all circuits up to this point are 
correct and further investigation must 
be conducted underneath the car. 

Ground the terminal on the gover¬ 
nor. The solenoid should operate. 

Governor Operation Inspection: 
Suspend the axle and operate the en¬ 
gine at low speed in high gear. Apply 
a test lamp across the governor con¬ 
tact from the live terminal to the 
ground strap. The test lamp should 
light. Now increase engine speed. The 
governor cut-in speed will be indicat¬ 
ed when the light goes out. 

Summary 

By following the above procedure 
in the proper sequence, the defective 
portion of the electrical circuit can be 
readily located. If all the preceding 
items are functioning correctly, the 
trouble may lie in the solenoid itself, 
such as burned points or the connect¬ 
ing wires may be grounded to the case. 

If the governor circuit is grounded, 
the grounded circuit will supply cur¬ 
rent to the relay operating the sole¬ 
noid. This is usually the case when the 
car will not free wheel or shift into re¬ 
verse without moving the manual over¬ 
drive control to direct drive. 

In the event the indicator light is 
shorted, the engine will start. How¬ 
ever, when acceleration is attempted 
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and the vacuum switch closes, the ig¬ 
nition coil will be shorted to ground 
through the shorted indicator light. 

If the coil to vacuum switch wire or 
its terminal on the vacuum switch are 
shorted, the engine will not start. This 
action will short out the ignition coil 
to ground. However, if the opposite 
terminal of the vacuum switch is short¬ 
ed, this will have the same symptoms 
as a shorted indicator light. 

A rubber boot has been provided to 
exclude water and dirt from the gov¬ 
ernor. Moisture or an accumulation of 
foreign matter may ground the line 
terminal on the governor and cause 
the solenoid to operate as soon as the 
ignition is turned on. 

If the mechanical and operating 
checks do not reveal the difficulty, in¬ 
ternal trouble should be suspected and 
the transmission and overdrive must 
be removed for examination. 

OVERDRIVE DISASSEMBLY 

The transmission and overdrive is 
removed from the car as a unit. How¬ 
ever, it is not necessary to disassemble 
the transmission in order to overhaul 
the overdrive unless the transmission 
main shaft, the bearing in the adapter, 
or other transmission parts require re¬ 
placement. 

With the transmission and overdrive 
assembly drained of its lubricant and 
set up in a transmission stand, re¬ 
move the governor and drive unit as¬ 
sembly from the case (Fig. 6). 



FIGURE 6 — Removing Governor 
Assembly 

Remove the extension housing. 

The rear oil seal is pressed into the 


extension housing. It may be removed 
by driving it out from the inside of the 
housing with use of Tool J-1354. In the 
event that only seal replacement is re¬ 
quired it may be removed from the 
extension housing by using Tool J-2619 
and J-4830-01 (Fig. 7). 



FIGURE 7 — Removing Rear Oil Seal 


Remove the rear main shaft snap 
ring and spacer washer (Fig. 8). 



FIGURE 8 — Remove Snap Ring with 
Snap Ring Pliers 


Disengaging the Shift Shaft 

Drive out the lock pin that holds the 
overdrive shift shaft in the overdrive 
case (Fig. 9). 

Pull the shaft toward the outside of 
the case; this disengages the shift shaft 
from the shift rail. 

Overdrive Case Removal 

Remove the cap screws that hold the 
overdrive case to the transmission. 
Separate the overdrive from the trans¬ 
mission at the rear of the overdrive 
bearing adapter. 

CAUTION: Do not separate the 
overdrive bearing adapter from 











FIGURE 10 -To Keep the Free 
Wheeling Rollers From Falling Out, 
Tap the Main Shaft with a Soft Ham¬ 
mer as the Overdrive Case is 
Removed 

Both the speedometer and governor 
drive gears are retained by a Wood¬ 
ruff key and will easily slide off the 
main shaft (Fig. 11). 

Main Shaft and Ring Gear 
Removal 

Remove the overdrive main shaft 
and ring gear. As the main shaft is 
being removed, the rollers will drop 


FIGURE 12 — Remove the Main 
Shaft and Rollers 

Remove the large ring gear snap 
ring. The ring gear will then separate 
from the main shaft (Fig. 13). 
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Woodruff Key 


FIGURE 16 — Removing Pinion Cage 
and Free Wheeling Cam 


Tapered Pin 


FIGURE 9 — Drive Out Tapered 
Lock Pin 


the transmission case. As soon as 
the overdrive case has been pulled 
far enough away from the adapter 
to provide clearance, insert a 
holding bolt through the adapter 
and bolt it to the transmission. 


While the overdrive case is being 
removed, keep tapping the end of the 
main shaft with a soft hammer. This 
will keep the shaft from coming out 
and will prevent the free wheeling 
rollers from dropping into the case. 
The speedometer and governor drive 
gears will remain on the main shaft 
(Fig. 10). 


FIGURE 1 1 — Governor and Speed¬ 
ometer Gears Retained by a 
Woodruff Key 


out, keep one hand underneath to 
catch them (Fig. 12). 


Ring 


FIGURE 13 — Remove the Snap Ring 
to Separate the Ring Gear From the 
Main Shaft 


Cam and Pinion Cage Removal 


Remove the cam retaining clip with 
a screw driver (Fig. 14). 


FIGURE 15 — Remove the Pinion 
Cage Retaining Clip 


Remove the pinion cage and the 
free wheeling cam from the main shaft 

(Fig. 16). 


Rollers 


FIGURE 14 — Removing Cam 
Retaining Clip 

The cam can then be separated 
from the pinion cage by removing the 
pinion cage retaining clip and sepa¬ 
rating the two units (Fig. 15). 

Pinion Cage Retaining Clip 


Pinion Cage 


Free Wheeling Cam 


Cam Retaining Clip 
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Sun Gear and Shifter Rod 
Assembly Removal 

Remove the overdrive shifter rod 
and sun gear and collar from the main 
shaft as a unit. When the sun gear is 
free of the sun gear hub, the shifter 
rod assembly can be separated from 
the sun gear shifting collar (Fig. 17). 

Shifter Rod Assembly Sun Gear and Collar 



FIGURE 17 - The Overdrive Shifter 
Rod Assembly and the Sun Gear and 
Collar Removed Together 

Solenoid Removal 

Remove the two cap screws that 
hold the solenoid to the bearing adapt¬ 
er. Turn the unit one-quarter turn clock¬ 
wise to release the solenoid plunger 
from the overdrive locking pawl. The 
solenoid can then be removed (Fig. 18). 



FIGURE 1 8 — Remove the Overdrive 
Solenoid by Taking out the Cap 
Screws, Turning the Unit One- 
Quarter Turn Clockwise 
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Cover Plate, Sun Gear Hub 
and Balk Ring Assembly, and 
Locking Pawl Removal 

Use a pair of pliers to remove the 
large snap ring that holds the sun gear 
cover plate hub and overdrive balk 
ring in place (Fig. 19). 



FIGURE 19 — Removing Cover Plate 
Snap Ring 

Remove the cover plate and trough 
assembly and the sun gear hub assem¬ 
bly. Then the overdrive locking pawl 
can be lifted out (Fig. 20). 

Lockout Spring Removal 

Remove the retracting spring from 




FIGURE 20 — Removing the Cover 
Plate Allows the Sun Gear Hub As¬ 
sembly and the Locking Pawl to be 
Removed 

the overdrive case. Remove and dis¬ 
card the oil seal; a new one must be 
used on assembly. 

Main Shaft Bearing Removal 

Remove the rear snap ring and tap 
the bearing out through the rear of 
the overdrive case. The inner snap ring 
can then be removed. This completes 
the disassembly of the overdrive unit. 
However, if the transmission main 
(spline) shaft or the bearing adapter 
must be removed, remove the bearing 
adapter, the main shaft, and trans- 



FIGURE 21 — Overdrive Components 








mission gears as an assembly. Follow 
the procedure as outlined in the Trans¬ 
mission Section. 

INSPECTING PARTS 

There are no internal adjustments to 
be made in the overdrive. However, 
for assurance of good operation, ev¬ 
ery part should be inspected carefully 
to be sure it is in good condition. If 
all parts are up to standard and cor¬ 
rectly assembled, the unit will operate 
properly. 

Pinion Cage and Gears 

Examine the pinion gears in the 
planetary pinion cage for worn, 
cracked, or chipped teeth. Rotate each 
gear to see that it does not bind on 
the pinion shaft. Then examine the oil 
slinger which is a part of the pinion 
cage. This slinger supplies lubrication 
to the pinion gears. If it is bent or oth¬ 
erwise damaged, it will not operate 
efficiently. 

Sun Gear Hub and Balk Ring 

Test the fit and tension of the balk 
ring on the sun gear hub. When pres¬ 
sure is applied in a direction that tends 
to close the ring, it should bind against 
the hub so that it will not return. When 
pressure is applied on the end of the 
ring in a direction that tends to spread 
or open the ring, it should slide around 
the hub (Fig. 22). 



FIGURE 22 — Testing Balk Ring Ten¬ 
sion. Left: Push One End Toward the 
Other, the Ring Should Grab and 
Hold. Right: Push One End of the 
Ring Away from the Other, the Ring 
Should Slide Around the Hub 

A spring scale may be used to meas¬ 
ure balk ring tension — 316 to 514 
pounds pull required (Fig. 23). 

Free Wheeling Rollers, 

Housing, and Cam 

Examine each of the free wheeling 
rollers and the overdrive main shaft 


OVERDRIVE - 10 Series 



FIGURE 23 — Measuring Balk Ring 
Tension with Spring Scale — 3V2# 
to 5V 2 # Pull 

housing in which they turn for wear, 
scoring, rough surfaces, or any indi¬ 
cations that the rollers may be slip¬ 
ping in the housing. Inspect the roller 
cams on the free wheel hub for wear 
or grooving (Fig. 24). 


-I l § I ; 

FIGURE 24 — Inspection of Over¬ 
drive Parts is Important. The Free 
Wheeling Rollers will Slip if These 
Parts are Worn 

Test the action of the two cam re¬ 
taining springs. 

These springs are designed to twist 
the cam in a clockwise direction, thus 
holding the rollers up on the cam. If 
this spring action is slow or retarded, 
it will result in a loud thump whenever 
the free wheeling unit engages on ac¬ 
celeration. To test it, grasp the cam 
roller retainer and turn it counter¬ 
clockwise. Then release it suddenly. If 
the retainer springs quickly back in a 
clockwise direction, the springs are all 
right. If the action is sluggish, replace 
the springs (Fig. 25). 

OVERDRIVE ASSEMBLY 

When all parts have been carefully 
inspected, the unit is ready for assem¬ 
bly. As each part is assembled, be sure 
it is absolutely clean and lubricated 
with light engine oil. Always use new 
gaskets, oil seals and snap rings in as¬ 
sembly. 
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FIGURE 25 — Twist the Cam Roller 
Retainer Counterclockwise, the Two 
Springs Should Snap it Back Quickly 

Hub and Balk Ring, Locking 
Pawl, and Cover Plate 
Installation 

Install the hub and balk ring assem¬ 
bly with the chamfered side of the ring 
against the sun gear hub. 

Install the locking pawl, positioning 
the pawl and balk ring in the “locked- 
out” position, with the pawl on the 
step of the ring for correct installation 
of the solenoid. 

Install the cover plate and trough 
in position and lock it in place with 
the large snap ring. 

Solenoid Installation 

Insert the solenoid plunger in the 
opening in the bearing adapter and 
engage it with the notch in the locking 
pawl. Turn the solenoid one-quarter 
turn counterclockwise to lock the pawl 
and plunger together. Pull the solenoid 
to be sure the plunger is locked with 
the pawl. Then install the two cap 
screws loosely (Fig. 26). 



FIGURE 26 — Install the Solenoid by 
Turning Counterclockwise to Lock 
Plunger with the Pawl 
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Sun Gear and Shifter Rod 
Assembly Installation 

Install the fork of the shifter rod in 
the sun gear shift collar. Hold together 
as the sun gear is slid into the main 
(spline) shaft and the shifter rod into 
the opening in the bearing adapter 
(Fig. 27). 



FIGURE 27 - Install the Shifter Rod 
and Fork Assembly with the Sun 
Gear and Collar 

Pinion Cage and Cam 
Installation 

Install the pinion cage assembly on 
the main (spline) shaft, being careful 
not to distort the oil slinger. Then slide 
the free wheeling cam assembly onto 
the shaft; line up the slots in the pinion 
cage with the slots in the free wheel¬ 
ing cam and install the pinion cage 
retaining clip. 

Install the free wheeling cam retain¬ 
ing clip (Fig. 28). 



FIGURE 28 — Installing the Free 
Wheeling Cam Retaining Clip 

After installing the retaining clips, 
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shift the sun gear in and out of en¬ 
gagement to insure clearance between 
the sun gear and the oil trough. 

Ring Gear and Main Shaft 
Installation 

Replace the ring gear on the over¬ 
drive main shaft and lock it in place 
with a snap ring (Fig. 29). 



FIGURE 29 — Install Snap Ring to 
Hold the Ring Gear on the 
Main Shaft 

Free Wheeling Rollers 

Replace the free wheeling rollers in 
the free wheeling cam retainer. A 
small rubber band placed around the 
rollers will help to keep the rollers from 
dropping out while the main shaft and 
ring gear is being installed (Fig. 30). 



FIGURE 30 — A Rubber Band Serves 
to Hold the Free Wheeling Rollers in 
Position until the Ring Gear and 
Main Shaft is Installed 

Rotate the cage and roller assembly 
counterclockwise so that the rollers 
will be at the bottom of the cams. This 


will permit the installation of the over¬ 
drive main shaft and ring gear assem¬ 
bly (Fig. 31). 



FIGURE 31 - Install the Main Shaft 
and Ring Gear on the Pinion Cage 
and Free Wheeling Cam 


Speedometer and Governor 
Drive Gear Installation 

Insert the Woodruff key into the main 
shaft. Then install the governor and 
speedometer drive gears. The gover¬ 
nor drive gear, which is small in di¬ 
ameter, is installed against the shoul¬ 
der on the main shaft. 

Main Shaft Bearing Installation 

Install the bearing inner snap ring 
in the overdrive case. Press the bear¬ 
ing in from the rear of the case until 
it seats against this ring. Then install 
the bearing outer snap ring (Fig. 32). 



FIGURE 32 — Install a Snap Ring on 
Each Side of the Overdrive Rear 
Bearing 


Overdrive Case, Control Lever, 
and Shift Shaft Assembly 
Installation 

Install the shift shaft oil seal and re¬ 
tractor spring in the overdrive case. 

Then remove the temporary bolt 
holding the bearing adapter to the 
transmission case and work the over¬ 
drive case onto the overdrive assem¬ 
bly. Secure the assembly with the four 
attaching cap screws. 

Push the shift shaft into the case so 
that the operating cam will engage 
with the slot in the shift rod. Then in- 
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stall the lock pin to hold the shaft in 
position. 

NOTE: Inspect the operation of the 
shift lever as follows: With the 
lever against the machined stop 
on the boss of the case, a slight 
free movement with no tension 
should be evident. Excessive move¬ 
ment with no tension indicates that 
the shift rod is binding in the case. 
Finally, tighten the solenoid cap 
screws. 

Completing the Assembly of 
the Overdrive 

Install the main shaft snap ring. This 
snap ring is supplied in .087", .090", 
.093", .096", and .100" thicknesses. 
Use the largest size possible to prevent 
end play (Fig. 33). 



FIGURE 33 — Installing the Snap 
Ring with Snap Ring Pliers 

NOTE: In some overdrive units , an 
overdrive main shaft spacer (steel 
washer) is used. This spacer is in¬ 
stalled between the rear bearing 
and snap ring on the main shaft. 


Install a new rear oil seal in the 
torque tube adapter using Tool J-1354 
(Fig. 34). 



FIGURE 34 — Installing Oil Seal 

Secure the torque tube adapter to 
the overdrive case. 


Install the governor assembly. 

LUBRICATION OF THE 
OVERDRIVE 

Check the lubricant level of the trans¬ 
mission and overdrive every 4,000 
miles. Transmission and overdrive units 
should be filled to the fill plug level 
on the right side of both units. 

Any one of the following recom¬ 
mended lubricants are equally accept¬ 
able: 

SAE 80 Gear Lubricant. 

SAE 20W-20 Engine Oil 
SAE 10W-30 Engine Oil 
Gear lubricants containing extreme 
pressure ingredients, such as lead, sul¬ 
phur or chlorine compounds should not 
be used. 

LUBRICATION CAPACITIES 

Standard.1 Vi Pts. (U.S.) 

Including Overdrive. .2 3 A Pts. (U.S.) 




J-2619 


y J-4830-02 




J-5178 


J-2497-01 


J-8059 


J-2619, Slide Hammer 
J-4830-02, Rear Oil Seal Remover 
J-5178, Checking Scale 


J-1354, Rear Oil Seal Installer 
J-2497-01, Rear Oil Seal Adapter Remover 
J-8059, Snap Ring Remover and Installer 


FIGURE 35—10 Series Overdrive Tools 
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The standard transmission is supplied 
with or without the overdrive unit (as 
optional equipment). 

The standard transmission without 
overdrive utilizes an overdrive adapt¬ 
er housing, case, and torque tube and 
oil seal adapter for attachment to the 
torque tube. The transmission main 
shaft on the standard transmission is 
longer to compensate for the overdrive 
main shaft and overdrive operating 
parts which are not installed. 

Due to the similarity between the 
two units, service procedures will only 
be outlined on overdrive equipped 
units. 

The operation and electrical circuits 
of the overdrive are identical on all 
Series and are outlined in the 10 Se¬ 
ries Section. 

TRANSMISSION REMOVAL 

Remove the nuts that secure the ex¬ 
haust pipes to the exhaust manifolds 
and lower the exhaust pipes. 

Jack up or support engine. Remove 
the two cap screws from the rear en¬ 
gine support cushion at the torque tube 
adapter. Remove the bolts that secure 
the rear crossmember to the sills and 
remove the crossmember. 

Lower the jack supporting the engine 
so the torque tube adapter clears the 
reinforcing rib in the floor pan. 

Disconnect the brake tube bracket 
that is fastened to the underside of the 
body. Disconnect the shock absorbers 
at the lower bracket; then disconnect 
the torque tube at the rear of the trans¬ 
mission. 

Disconnect the parking brake cable 
at the equalizer and the brake cable 
housing at the torque tube bracket. 
Move the rear axle to the rear to re¬ 
move the front universal joint from the 
transmission main shaft. Disconnect the 
speedometer cable and the gear shift 
rods from the transmission shift levers. 

TRANSMISSION AND 
OVERDRIVE DISASSEMBLY 

Secure the transmission assembly 
into a stand and completely drain its 
lubricant. 

Torque Tube Adapter and 
Rear Oil Seal Removal 

Detach the adapter from the over¬ 
drive case by removing the four at¬ 
taching cap screws. Note that the rear 
face of this adapter has a vent groove 


located on the bottom side. Separate 
the adapter and gasket from the over¬ 
drive case; discard the gasket. 

Remove the rear oil seal from the 
adapter with Tool J-2995 (Fig. 3). 



FIGURE 3 — Removing Rear Oil Seal 

Disengaging the Shift Shaft 

Drive out the tapered lock pin which 
retains the overdrive shift shaft assem¬ 
bly in the overdrive case (Fig. 4). 



FIGURE 4 — Drive Out Tapered 
Lock Pin 

After the lock pin has been removed, 
work the shaft assembly outward to 
disengage it from the shift rail. Do not 


remove the shaft assembly from the 
overdrive case unless the oil seal re¬ 
quires replacement. Pulling the shaft 
through the seal may damage the seal¬ 
ing lip. 

Governor and Solenoid 
Removal 

Remove the governor from the over¬ 
drive case with a 1 open end 
wrench. 

Detach the two solenoid attaching 
screws and turn the solenoid one- 
quarter turn clockwise to release the 
solenoid plunger from the overdrive 
locking pawl. 

Overdrive Case Removal 

Remove the rear bearing snap ring 
and spacer washer from the overdrive 
main shaft (Fig. 5). 

NOTE: On the standard transmis¬ 
sion i, the rear bearing is a press 
fit between the overdrive case and 
torque tube and oil seal adapter. 


Spacer Washer 



FIGURE 5 — Removing Rear Bearing 
Snap Ring and Spacer Washer 

Remove the four cap screws that 
hold the overdrive case to the trans¬ 
mission case. Separate the overdrive 
case from the transmission case at the 
rear of the overdrive bearing adapter 
housing (Fig. 6). 



FIGURE 6 — Removing Overdrive 
Case 

As the overdrive case is being re¬ 
moved, keep tapping the end of the 
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overdrive main shaft with a plastic 
hammer. This will keep the shaft from 
coming out and will prevent the free 
wheeling rollers from dropping out of 
position. 

NOTE: If the transmission does not 
require complete disassembly , in¬ 
sert a holding bolt through the 
adapter and thread it into the 
transmission case to retain the 
transmission main shaft and its 
components in position. 

The rear bearing which remained 
in the overdrive case can now be re¬ 
moved, using a brass drift. 

Speedometer and Governor 
Drive Gear Removal 

The speedometer and governor drive 
gears which remain on the overdrive 
shaft are retained by a Woodruff Key 
(Fig. 7). Removal only involves sliding 
off the main shaft. 



FIGURE 7 — Removing Governor 
and Speedometer Drive Gears 


NOTE: On a standard transmis¬ 
sion, the speedometer drive gear 
is retained in position by two lock 
rings in addition to the Woodruff 
Key. 

The Woodruff Key is a pressed fit 
into the main shaft. It may be tapped 
out of position if necessary. 

Main Shaft and Ring Gear 
Removal 

As the main shaft and ring gear is 
moved to the rear, the free wheeling 
rollers will drop out. Keep one hand 
underneath to catch them (Fig. 8). 

To remove the ring gear from the 
main shaft, remove the large ring gear 
snap ring (Fig. 9). 

Cam and Pinion Cage Removal 

To remove the cam from the trans¬ 
mission main shaft, remove the cam 
snap ring with snap ring pliers (Fig. 10). 



FIGURE 8 — Removing Main Shaft 
and Ring Gear 



FIGURE 9 — Remove the Snap Ring 
to Separate the Ring Gear from the 
Main Shaft 



FIGURE 10 — Removing Cam Snap 
Ring 

The pinion cage at that time can also 
be removed from the transmission main 
shaft. 

With snap ring pliers, remove the 
remaining lock ring on the transmis¬ 
sion main shaft (Fig. 11). 



FIGURE 1 1 — Removing Pinion Cage 
Lock Ring 

Sun Gear and Shifter Rail 
Assembly Removal 

Remove the overdrive shifter rail 
and sun gear and collar from the main 
shaft as a unit. When the sun gear is 
free of the sun gear hub, the shifter 
rail assembly can be separated from 
the sun gear shifting collar (Fig. 12). 



FIGURE 12 — The Overdrive Shifter 
Rail Assembly and the Sun Gear and 
Collar are Removed Together 


Cover Plate, Sun Gear Hub 
and Balk Ring Assembly, and 
Locking Pawl Removal 

Use a pair of pliers to remove the 
large snap ring that holds the sun gear 
cover plate, hub and overdrive balk 
ring in place (Fig. 13). 



FIGURE 13 — Removing Cover 
Plate Snap Ring 

Remove the cover plate and trough 
assembly and the sun gear hub assem- 
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bly. The overdrive locking pawl can be 
lifted out (Fig. 14). 



Locking Pawl 


Sun Gear Hub and 
Balk Ring Assembly 


Cover Plate 


FIGURE 14 — Removing the Cover 
Plate Allows the Sun Gear Hub As¬ 
sembly and the Locking Pawl to be 
Removed 


spread or open the ring, it should slide 
around the hub (Fig. 15). 



FIGURE 15 — Testing Balk Ring Ten¬ 
sion. Left: Push One End Toward the 
Other, the Ring Should Grab and 
Hold. Right: Push One End of the 
Ring Away from the Other, the Ring 
Should Slide Around the Hub 

A spring scale may be used to meas¬ 
ure balk ring tension — 3 ] A> to 
pounds pull required (Fig. 16). 


Lockout Spring and Control 
Lever Removal 

If necessary, the control lever and 
shaft assembly may be removed from 
the overdrive case. Discard the oil seal; 
a new one will be used on assembly. 
Remove the retracting spring from the 
overdrive case. 


J-5178 



INSPECTING PARTS 

There are no internal adjustments 
to be made in the overdrive. Howev¬ 
er, for assurance of good operation, 
every part should be inspected care¬ 
fully to be sure it is in good condition. 
If all parts are up to standard and 
correctly assembled, the unit will op¬ 
erate properly. 

Pinion Cage and Gears 

Examine the pinion gears in the 
planetary pinion cage for worn, 
cracked, or chipped teeth. Rotate each 
gear to see that it does not bind on 
the pinion shaft. Then examine the oil 
slinger which is a part of the pinion 
cage. This slinger supplies lubrication 
to the pinion gears. If it is bent or oth¬ 
erwise damaged, it will not operate 
efficiently. 

Sun Gear Hub and Balk Ring 

Test the fit and tension of the balk 
ring on the sun gear hub. When pres¬ 
sure is applied in a direction that 
tends to close the ring, it should bind 
against the hub so that it will not turn. 
When pressure is applied on the end 
of the ring in a direction that tends to 


FIGURE 16 — Measuring Balk Ring 
Tension with Spring Scale — 392# 
to 5V 2 # Pull 

Free Wheeling Rollers, 
Housing, and Cam 

Examine each of the free wheeling 
rollers and the overdrive main shaft 
housing in which they turn for wear, 
scoring, rough surfaces, or any indica¬ 
tions that the rollers may be slipping in 
the housing. Inspect the roller cams on 
the free wheel hub for wear or groov¬ 
ing (Fig. 17). 


U ,U J 

FIGURE 17 — Inspection of Over¬ 
drive Parts is Important. The Free 
Wheeling Rollers Will Slip if these 
Parts Are Worn 




Test the action of the two cam re¬ 
taining springs. The springs are de¬ 
signed to twist the cam in a clockwise 
direction, thus holding the rollers up 
on the cam. If this spring action is slow 
or retarded, it will result in a loud 
thump whenever the free wheeling unit 
engages on acceleration. To test it, 
grasp the cam roller retainer and turn 
it counterclockwise. Release it sudden¬ 
ly. If the retainer springs quickly back 
in a clockwise direction, the springs are 
all right. If the action is sluggish, re¬ 
place the springs (Fig. 18). 



FIGURE 18 - When You Twist the 
Cam Roller Retainer Counterclock¬ 
wise, the Two Springs Should Snap 
it Back Quickly 

TRANSMISSION DISASSEMBLY 

Transmission Cover and Shift 
Fork Assembly Removal 

To remove the transmission cover 
and shift fork assembly, simply remove 
the nine attaching cap screws and slide 
the assembly, including the shift forks, 
away from the transmission case. Re¬ 
move the gasket and discard. 

Interlock Sleeve End Clearance 

Place one shift shaft in gear and 
with the other in the neutral position 
measure the clearance between the 
interlock sleeve and cam of the shift 
shaft at the in-gear side (Fig. 19). 



FIGURE 19 — Measuring Interlock 
Sleeve End Clearance 



TRANSMISSION - OVERDRIVE - 80 Series 


5 


This clearance should be maintained 
at .002" to .008". Four different length 
sleeves are serviced in .005" variations. 

Disassembly of the cover and shift 
fork assembly involves removal of the 
shift levers and forks and tapping out 
the shift shafts from the cover. Care 
should be taken to prevent loss of in¬ 
terlock sleeve, balls, spring and pin 
(Fig. 20). 



FIGURE 20 — Transmission Cover 
and Shift Lock Assembly 


Clutch Shaft Bearing Removal 

After removing the bearing cap and 
gasket, remove the clutch shaft snap 
ring, spacer washer and the bearing 
lock ring. 

The front bearing can be removed 
from the clutch shaft by using Bearing 
Puller J-6654 together with a Thrust 
Yoke J-6652 to prevent damage to the 
synchronizer clutch (Fig. 21). 


FIGURE 21 — Use Bearing Puller and 
Thrust Yoke to Pull the Front Bearing 
to Prevent Damage to the Synchro- 
Clutch 

Transmission Main Shaft 
Removal 

With the front bearing removed 
from the clutch shaft, pull the shaft as 
far forward as possible. 

NOTE: The clutch shaft cannot be 
removed from the front of the 
transmission case. 

Grasp the main shaft and its com¬ 
ponents and separate the main shaft 
from the clutch shaft (Fig. 22). When 
separated, slide the main shaft and its 
components out the rear of the trans¬ 
mission case (Fig. 23). 

Transmission Main Shaft 
Disassembly 

Set the main shaft assembly on a 


FIGURE 22 — Separate Clutch Shaft 
and Main Shaft Assembly 



FIGURE 23 — Removing Main Shaft 
Assembly from the Transmission Case 

bench and remove the synchro-clutch 
spacer washer and lock ring. The 
synchro-clutch, second speed, and first 
and reverse sliding gears may then be 
removed from the transmission main 
shaft (Fig. 24). 



FIGURE 24 — Transmission Main 
Shaft Assembly 

Where the ball bearing in the adap¬ 
ter requires replacement, remove the 
large snap ring in the bearing adapter. 
Tap out the main shaft and bearing 
from the adapter. Remove the oil baf¬ 
fle from the adapter. Remove the main 
shaft snap ring and press the bearing 
from the main shaft. 

Clutch Shaft Removal 

Remove the clutch shaft from the 
rear of the transmission case and re¬ 
move the 14 needle bearings and oil 
baffle. 

Countershaft and Reverse Idler 
Gear Removal 

The countershaft and reverse idler 


FIGURE 25 — Removing Countershaft 

With the countershaft removed, the 
countershaft gear will drop to the bot¬ 
tom of the case. The countershaft gear 
with needle bearings, spacer, washers, 
and thrust washers may then be re¬ 
moved through the rear of the trans¬ 
mission case as an assembly. If neces¬ 
sary, disassemble for inspection and 
parts replacement. 

With the use of a brass drift, knock 
out the reverse idler gear shaft through 
the rear of case (Fig. 26). 


FIGURE 26 — Remove Reverse Idler 
Gear 

CLEANING AND INSPECTING 
PARTS 

With the transmission completely 
disassembled, all parts should be care¬ 
fully cleaned so that they can be thor¬ 
oughly examined. 

Gears 

Wash all gears in a cleaning solu¬ 
tion. Inspect for worn or chipped teeth. 
Slide each gear onto a new shaft. If it 
appears to be loose, it must be re¬ 
placed. 

NOTE: Whenever any transmis¬ 
sion gear requires replacement , 
the gear with which it meshes 
should be replaced also. 



gear shaft are a press fit into the case. 
They are also locked into position at 
the rear by Woodruff Keys. 

To maintain the position of the 80 
needle bearings in the countershaft 
gear, drive the countershaft out of the 
rear of the case using a dummy shaft 
machined to .870" x 8yi6" (Fig. 25). 



Woodruff Key 


Dummy Shaft 




Brass Drift 


Woodruff Key 
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Bearings 

Bearings must be handled with great 
care. Wrap them in a clean cloth or 
paper until they can be washed. 

To wash a bearing, submerge it in a 
cleaning solution that is absolutely free 
of dirt and rotate it to flush away all 
oil and dirt. Dry the bearing with care. 

Carefully examine each bearing for 
cracked races, worn or scored balls. 

Main Shaft 

Install the gears onto the main shaft 
to be sure they slide on and off easily. 
They should fit smoothly without exces¬ 
sive play between the splines. If the fit 
is tight, look for burred edges on the 
splines. 

Synchro-Clutch and Friction 
Rings 

Carefully inspect the synchro-clutch 
and friction rings. Slide the rings on 
the cones of the second speed gear 
and the clutch shaft. Replace rings if 
there is excessive wear or pitted con¬ 
dition on the taper. 

Transmission Case 

Examine the surfaces of the bearing 
recesses in the transmission case for 
wear or scoring which indicates that 
the bearing has been revolving in its 
housing. Examine the case for cracks 
or other defects. 

Be certain that all parts of the case 
are thoroughly clean before and dur¬ 
ing assembly. 

Clutch Housing 

Examine the housing for cracks or 
other defects. 

Check the rear face of the clutch 
housing with a dial indicator. The total 
run-out should not exceed .005". 

The total run-out of the clutch hous¬ 
ing bore should not exceed .005". 

TRANSMISSION ASSEMBLY 

Always use new gaskets and oil seals 
when assembling the transmission. 

Countershaft Gear and Shaft 
Installation 

To hold the countershaft needle 
bearings, spacer, and washers in place 
while installing the countershaft gear, 
use a dummy shaft machined to .870" 
x 8 Vi6" (Fig. 27). 



FIGURE 27 — Assembly of Counter¬ 
shaft Needle Bearings 

After installing the bearings in the 
countershaft gear and holding it in 
such a manner so as not to drop the 
dummy shaft, install the thrust wash¬ 
ers. The two small projections on the 
face of the bronze rear thrust washer 
must index with the grooves in the 
countershaft gear. The front bronze 
thrust washer must index with the 
transmission case. Position the large 
thrust washer and install the assembly 
in the bottom of the case. 

Reverse Idler Gear Installation 

Install the reverse idler gear with 
the chamfered side of the teeth to the 
front of the case. 

Align the gear and install the re¬ 
verse idler gear shaft from the rear of 
the case. The shaft is a press fit into 
the case, therefore, care must be taken 
to prevent damage to the shaft. Install 
and align the Woodruff Key into the 
shaft prior to driving the shaft flush to 
the rear face of the case. Lift and 
properly align the countershaft gear. 
Prior to installing the shaft, check the 
front and rear thrust washers for prop¬ 
er alignment. The countershaft is a 
press fit into the transmission case, 
therefore, care must be taken to pre¬ 
vent damage to the shaft. Install and 
align the Woodruff Key prior to driv¬ 
ing the shaft flush to the rear face of 
the case. 

Assembling Main Shaft 
Components 

Install the transmission center bear- 


inq on the main shaft using Tool J-2995 

(Fig. 28 ). 



FIGURE 28 — Installing Center Bear¬ 
ing on Transmission Main Shaft 

Install the main shaft snap ring. This 
snap ring is serviced in four different 
sizes .087", .090", .093" and .096". 
Select the thickest ring which will fit 
into the retaining groove. Proper snap 
ring selection will reduce end play to 
a minimum. 

Place the oil baffle into the over¬ 
drive adapter housing with concave 
side facing forward. 

Tap the main shaft and center bear¬ 
ing assembly into the housing. 

Install the large snap ring into the 
retaining groove of the adapter hous¬ 
ing. This snap ring is serviced in five 
different sizes, .088", .091", .094", 
.097", and .100". Select the thickest 
ring which will fit into the retaining 
groove. Proper snap ring selection will 
reduce end play to a minimum. 

Install the first and reverse sliding 
gear on the main shaft with the shift¬ 
ing collar to the front. 

Install the second speed gear on the 
main shaft with the tapered cone to 
the front. 

Install the synchro-clutch including 
friction rings onto the main shaft. 

Install the lock ring and spacer 
washer on the main shaft. Refer to 
Figure 24 for proper parts sequence. 
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Clutch Shaft Assembly 
Installation 

Insert the fourteen clutch shaft needle 
bearings in the rear of the clutch shaft. 
A coat of Lubriplate will retain them 
in proper position. 

NOTE: Do not fill the hole in the 
clutch shaft with grease or other 
heavy lubricant. 

Insert the clutch shaft into the trans¬ 
mission case from the rear. Position the 
shaft as shown in Figure 29. 



FIGURE 29 - Installing Main Shaft 
Assembly 


Installing Main Shaft Assembly 

Insert the main shaft assembly from 
the rear of the transmission case. It 
will be necessary to tilt the rear por¬ 
tion of the assembly downward to 
provide the necessary clearance to al¬ 
low the synchro-clutch and second 
speed gear to pass over the counter¬ 
shaft gear (Fig. 29). 

When the synchro-clutch just clears 
the countershaft gear, place the clutch 
shaft in a horizontal position and slide 
it onto the main shaft. Care must be 
taken to prevent mislocation of the 
clutch shaft roller bearings. At that 
time, place the clutch shaft and main 
shaft assembly in its proper position in 
the transmission case. Check the syn¬ 
chro-clutch friction rings for proper 
location and freeness. 

OVERDRIVE ASSEMBLY 

When all parts have been carefully 
inspected the unit is ready for assem¬ 
bly. As each part is assembled, be sure 
it is absolutely clean and lubricated 
with light engine oil. Always use new 
gaskets, oil seals and snap rings in 
assembly. 

Hub and Balk Ring, Locking 
Pawl, and Cover Plate 
Installation 

Install the hub and balk ring assem¬ 
bly with the chamfered side of the 
ring against the sun gear hub. 


Install the locking pawl, positioning 
the pawl and balk ring in the “locked- 
out” position, with the pawl on the 
step of the ring for correct installation 
of the solenoid. 

Install the cover plate and trough in 
position and lock it in place with the 
large snap ring. 

The snap ring is serviced in three 
different sizes .0625", .0665" and 
.0705". Select the thickest ring which 
will fit into the retaining groove. Prop¬ 
er selection of the snap ring will re¬ 
duce end play to a minimum. 

Sun Gear and Shifter Rod 
Assembly Installation 

Install the fork of the shifter rod in 
the sun gear shift collar. Hold together 
as the sun gear is installed onto the 
main (spline) shaft and the shifter rod 
into the opening in the bearing adap¬ 
ter (Fig. 30). 



FIGURE 30 — The Overdrive Shifter 
Rail Assembly and the Sun Gear and 
Collar are Installed Together 

Pinion Cage and Cam 
Installation 

Install the pinion cage lock ring on 
the main shaft (Fig. 31). 



FIGURE 31 — Installing Pinion Cage 
Lock Ring 

Install the pinion cage assembly on 
the main shaft being careful not to dis¬ 
tort the oil slinger. The pinion cage 
pinions mesh with the sun gear and 
the cage will butt up against the lock 
ring previously installed. 


Position the free wheeling cam on 
the main shaft so that the counter bore 
of cam slides over the machined sur¬ 
face of the pinion cage. 

Install the free wheeling cam snap 
ring on the main shaft. This snap ring 
is serviced in three different sizes 
.063", .068" and .073". Select the 
thickest ring which will fit into the re¬ 
taining groove (Fig. 32). Proper selec¬ 
tion of the snap ring will reduce end 
play to a minimum. 




FIGURE 32 — Installing Cam Snap 
Ring 


Ring Gear and Main Shaft 
Installation 

Install the ring gear on the overdrive 
main shaft and lock it in place with a 
snap ring. 

The ring is serviced in three differ¬ 
ent sizes .055", .057", and .059". Se¬ 
lect the thickest ring which will fit into 
the retaining groove. Proper selection 
of the snap ring will reduce end play 
to a minimum. 

Free Wheeling Roller Installation 

Install the free wheeling rollers in 
the free wheeling cam retainer. A rub¬ 
ber band placed around the rollers 
will help to keep the rollers from drop¬ 
ping out while the main shaft and ring 
gear is being installed (Fig. 33). 



FIGURE 33 — A Rubber Band Serves 
to Hold the Free Wheeling Rollers in 
Position until the Ring Gear and Main 
Shaft is Installed 

Rotate the cage and roller assembly 
counterclockwise so that the rollers 
will be at the bottom of the cams. This 
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will permit the installation of the over¬ 
drive main shaft and ring gear assem¬ 
bly. 

Speedometer and Governor 
Drive Gear Installation 

Insert the Woodruff Key on the main 
shaft. Install the governor and speed¬ 
ometer drive gears. The governor 
drive gear which is smaller in diameter 
is installed against the shoulder on the 
main shaft. 

NOTE: On a standard transmis¬ 
sion , the speedometer drive gear 
is retained in position by two lock 
rings in addition to the Woodruff 
Key. 

Overdrive Case, Control Lever 
and Shift Shaft Assembly 
Installation 

Install the shift shaft oil seal and re¬ 
tractor spring in the overdrive case. 

Hold the bearing adapter to the 
transmission case, work the overdrive 
case onto the overdrive assembly. Se¬ 
cure the assembly with the four at¬ 
taching cap screws. 

Push the shift shaft into the case so 
that the operating cam will engage 
with the slot in the shift rod. Install the 
lock pin to hold the shaft in position. 

NOTE: Inspect the operation of 
the shift lever as follows: With the 
lever against the machined stop 
on the boss of the case , a slight 
free movement with no tension 
should be evident. Excessive move¬ 
ment with no tension indicates that 
the shift rod is binding in the case. 

Solenoid and Governor 
Installation 

Insert the solenoid plunger in the 
opening in the bearing adapter and 
engage it with the notch in the locking 
pawl. Turn the solenoid one-quarter 
turn counterclockwise to lock the pawl 
and plunger together. Pull the solenoid 
to be sure the plunger is locked with 
the pawl. Then tighten the two cap 
screws. 

Thread the governor unit into the 
overdrive case. Tighten sufficiently to 
prevent oil leakage. 

Rear Bearing, Oil Seal and 
Adapter Installation 

Install the rear bearing on the over¬ 


drive main shaft using Tool J-2995 
(Fig. 34). 



FIGURE 34 — Installing Rear Bearing 

Install the rear spacer washer and 
snap ring (Fig. 5). 

NOTE: On the standard transmis¬ 
sion i, the rear bearing is a press 
fit between the overdrive case and 
torque tube and oil seal adapter. 

The snap ring is serviced in six dif¬ 
ferent sizes .087", .090", .093", .096", 
.099" and .102". Select the thickest 
ring which will fit into the retaining 
groove. Proper selection of the snap 
ring will reduce end play to a mini¬ 
mum. 

Install a new oil seal in the torque 
tube adapter. Attach the adapter to 
the overdrive case with the four cap 
screws. 

Clutch Shaft Bearing Installation 

Install the oil slinger on the clutch 
shaft with the concave side toward 
the rear. Install the large bearing lock 
ring on the bearing and place the 
bearing on the clutch shaft. 

Use Tool J-2995 and Thrust Yoke 
J-6652 to install the bearing on the 
clutch shaft and into the transmission 
case (Fig. 35). 



FIGURE 35 — Installing Clutch Shaft 
Bearing 

When the bearing is properly seated, 
place the spacer washer against the 
bearing race. Install the clutch shaft 
bearing snap ring. The snap ring is 
furnished in six different sizes. .087", 
.090", .093", .096", .099" and .102". 
Select the thickest ring which fits into 
the retaining groove. Proper selection 
of the snap ring will reduce end play 
to a minimum. 


Checking Clutch Shaft End Play 

Install the clutch shaft bearing cap 
without a gasket. Check the clearance 
between the bearing cap and case 
with a feeler gauge (Fig. 36). 



FIGURE 36 — Measuring Clutch Shaft 
End Play 

The desired clutch shaft end play is 
zero. Therefore, the clearance be¬ 
tween the bearing cap and case must 
be compensated by the thickness of 
the gasket or gaskets to be installed. 
The gasket is serviced in two sizes 
.010" and .015". Install the bearing 
cap and attach with four cap screws. 

Transmission Cover and Shift 
Fork Assembly 

Remove Thrust Yoke J-6652 from the 
synchro-clutch. 

Place the synchro-clutch and first 
and reverse sliding gears in neutral. 
Place the shift shafts and forks in neu¬ 
tral and install the assembly to trans¬ 
mission case. Secure in position with 
the attaching cap screws. 

The transmission requires a final 
check by shifting in all gears; check 
the operation carefully. 

TRANSMISSION AND 
OVERDRIVE LUBRICATION 

Check the lubricant level of the 
transmission and overdrive every 4,000 
miles. Transmission and overdrive units 
should be filled to the fill plug level on 
the right side of both units. 

Any one of the following recom¬ 
mended lubricants are equally accept¬ 
able: 

SAE 80 Gear Lubricant 

SAE 20W-20 Engine Oil 

SAE 10W-30 Engine Oil 

Gear lubricants containing extreme 
pressure ingredients, such as lead, sul- 
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phur or chlorine compounds, should 
not be used. 

Transmission Capacity 

Standard and/or Overdrive, 4 Pints. 

Speed Reductions 


1st.2.49 to 1. 

2 nd.1.86 to 1. 


CONDITIONS AND 
PROBABLE CAUSE 

Transmission Noisy 

Misalignment due to Loose Mounting 
Bolts 

Damaged Transmission Parts 

Flywheel Housing Misalignment 

Correct Face and Bore Alignment to 
.005" Maximum Runout. 

Dirt or Metal Chips in Lubricant 


High.1. to 1. 

Reverse.3.154 to 1. 


TRANSMISSION END PLAY 
SPECIFICATIONS 


Second Speed Gear End Play — 

.003" to .010". 

Second speed gear end play gov¬ 
erned by variable thickness snap 

DIAGNOSIS GUIDE 

Insufficient Lubricant 

Hard Shifting 

Check Transmission and Clutch Link¬ 
age Adjustment 

Shifting Mechanism Binding Caused by 
Bent or Worn Parts 

Improper Clutch Operation 

Clutch Plate Binding on Shaft Splines 
Clutch Not Releasing 


rings located on main shaft in front 
of synchro-clutch gear. 

Clutch Shaft End Play — .000" to .005" 
— .000" preferred. 

Clutch shaft end play governed by 
gasket placed between front bear¬ 
ing cap and transmission case. 
Countershaft Gear End Play — .003" 
to .006". 

Countershaft gear end play gov¬ 
erned by bronze thrust washers. 

Synchro-Clutch Wear or Failure 
Improper Lubricant 

Transmission Jumps out of Gear 

Check Gear Shift Lever Adjustment 
Gear Teeth Worn, Tapered 

Insufficient Interlock Spring Tension or 
Excessive Sleeve Clearance 

Misaligned or Loose Flywheel Housing 
Excessive Transmission End Play 
Worn or Loose Engine Mounts 


STANDARD AND OVERDRIVE TRANSMISSION SPEEDOMETER GEARS 


TIRE SIZE 
AND 

AXLE RATIO 

TRANSMISSION 

DRIVEN GEAR 

DRIVE GEAR 

DRIVEN GEAR 
IDENTIFICATION 

R.P.M. 


TYPE 

TEETH 

TEETH 

COLOR 

14x7.50 

11-39 

Std. or O.D. 

19 

5 

Dark Brown 

766 

10-41 

O.D. only 

21 

5 

Black 



J-8059 

Snap Ring Remover and Installer 

J-6652 

Thrust Yoke 

.870"x8yi 6 " 

Dummy Shaft 

J-1434 

Guide Pins 

J-6654 

Front Bearing Puller 

J-2995 

Bearing and Snap Ring Installer 

J-5178 

Checking Scale 

J-2626 

Rear Oil Seal Installer 


FIGURE 37 — 80 Series Transmission and Overdrive Tools 
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Cross Section View of the “Flash-O-Matic” Transmission — 10 Series Shown 


GENERAL DESCRIPTION 

The “Flash-O-Matic” Drive consists 
of a torque converter which replaces 
the clutch and is combined with a hy¬ 
draulically controlled automatic trans¬ 
mission provided with a Dual forward 
driving range. 

TORQUE CONVERTER 
ASSEMBLY 

The torque converter consists of an 
impeller (driving member) connected 
to the engine crankshaft, a turbine 
(driven member) splined to the trans¬ 
mission input shaft, and a stator (reac¬ 
tion member) connected to the trans¬ 
mission case through a free wheel unit. 

These units are enclosed in a hous¬ 
ing filled with a fluid and the convert¬ 
er assembly is welded together in man¬ 
ufacture and cannot be disassembled 
for service (Fig. 1). 



FIGURE 1 — Torque Converter — 
80 Series Shown 

The torque converter is designed so 


that fluid flows from the impeller to 
the turbine and back to the impeller 
through the stator. 

As the impeller rotates with engine 
speed, fluid is forced out through the 
curved vanes of the impeller to the tur¬ 
bine. The turbine, which has vanes 
curved in the opposite direction to the 
vanes of the impeller, receives the flu¬ 
id and is turned by the force of the 
fluid. The turbine being splined to the 
transmission input shaft turns the input 
shaft. 

Fluid leaving the turbine passes to 
the stator which redirects the fluid back 
to the impeller in the most efficient an¬ 
gle to assist the impeller in turning. 
When there is a differential of speed 
between the impeller and the turbine, 
the force of the fluid against the stat¬ 
or, attempting to turn the stator oppo¬ 
site engine rotation, causes the stator 
to lock against its free wheel unit. How- 
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ever, when impeller and turbine are 
turning at substantially the same speed, 
the stator is no longer needed to re¬ 
direct fluid back to the impeller. When 
this occurs, the stator rotates in the 
same direction as the impeller and tur¬ 
bine through its free wheel unit (Fig. 2). 



FIGURE 2 — Torque Converter 
Oil Flow 

TRANSMISSION ASSEMBLY 

The hydraulically controlled trans¬ 
mission assembly is made up of several 
subassemblies enclosed in the transmis¬ 
sion case. The operation of these sub- 
assemblies is described below. 

PLANETARY GEAR TRAIN 

A compound planetary gear train is 
used in the transmission to provide for 
neutral, low, intermediate, high, and 
reverse ratios as certain gears or com¬ 
bination of gears are held or driven. 

The selection of the proper driving 
range supplies the necessary gear ra¬ 
tio to provide smooth performance 
and to meet all driving conditions. 

The gear train consists of a primary 
sun gear, a secondary sun gear, pri¬ 
mary and secondary pinions held in a 
common pinion carrier, and an inter¬ 
nal gear that is attached to the trans¬ 
mission output shaft. 

The transfer of power through the 
transmission for the various ratios is 
dependent on the combination of gears 
held or driving (Fig. 3). 


FLASH-O-MATIC TRANSMISSION 

CLUTCHES, SERVOS AND 
BANDS 

In order to hold gears or combina¬ 
tion of gears and to drive other gears 
to produce motion and gear ratios 
through the transmission, a system of 
clutches, band, and their servos is 
provided. 

Front Clutch 

The front clutch consists of a cylin¬ 
der, three steel drive plates, four sin¬ 
tered metal or lined driven plates, a 
clutch pressure plate, a release spring, 
and a piston with a seal (Fig. 4). 

CO OOS-# 

FIGURE 4 —Front Clutch Components 

The steel drive plates are connected 
to the transmission input shaft. 

The lined driven plates are connect¬ 
ed to the primary sun gear shaft. 

Hydraulic pressure applies the clutch 
and when the clutch is applied or 
locked together, the primary sun gear 
is locked to the transmission input 
shaft. The clutch release spring returns 
the clutch piston to the unapplied posi¬ 
tion when hydraulic pressure is re¬ 
leased. 

Rear Clutch 

The rear clutch consists of a cylin¬ 
der and drum, five steel driven plates 
(four in 80 Series), five sintered metal 
drive plates (four in 80 Series), a clutch 
pressure plate, a release spring and 
piston with seals. The steel driven plates 
are connected to the secondary sun 
gear. The sintered metal plates are con¬ 
nected to the front clutch housing. The 


steel driven plates are “dished’’ and 
must be installed in the same direction 
with the concaved side up toward the 
pressure plate (Fig. 5). 



FIGURE 5 — Rear Clutch Components 
— 1 0 Series Shown 

NOTE: Two teeth are omitted 
diametrically opposite on the rear 
clutch steel driven plates for iden¬ 
tification purposes. 

Hydraulic pressure against the rear 
clutch piston applies the clutch, and 
when the clutch is applied, the second¬ 
ary sun gear is locked to the transmis¬ 
sion input shaft. The clutch release 
spring returns the clutch piston to the 
unapplied position when hydraulic 
pressure is released. 

Front Servo 

The front servo consists of a servo 
cylinder, piston, piston guide, release 
spring and actuating link. The actuat¬ 
ing link is in contact with the servo pis¬ 
ton and the front band strut (Fig. 6). 



FIGURE 6 — Cross Section Front Servo 

Hydraulic pressure admitted to the 
applied side of the piston applies the 
band, and hydraulic pressure admitted 
to the release side plus spring pres¬ 
sure releases the band. 

Rear Servo 

The rear servo consists of a servo 
cylinder, a servo piston, a release 
spring and an actuating link. The actu¬ 
ating link is in contact with the piston 
and rear band strut (Fig. 7). 






















FIGURE 7 — Cross Section Rear Servo 

Hydraulic pressure admitted to the 
servo piston applies the piston. As the 
piston moves, it moves the actuating 
link applying the band. The release 
spring returns the piston when hydrau¬ 
lic pressure is released. 


Operation of the transmission is con¬ 
trolled by a selector lever mounted on 
the steering column. The position of the 
lever is indicated by the quadrant 
pointer. 

The selector lever has the following 
six positions: P, R, N, D-2, D-l and L 
(Fig. 8). 



FIGURE 8 — Shifting Quadrant 

DRIVING THE CAR 
D-2, D-l — Drive Range 

All normal forward driving is done 
with the selector lever in the D-2 or 
D-l position. In D-2 position, the trans¬ 
mission will automatically shift from 
intermediate to direct and downshift 
from direct to intermediate. For added 
performance, the D-l position may be 
used. In D-l position, the transmission 
will automatically upshift low to inter¬ 
mediate to direct and downshift direct 
to intermediate to low at speeds vary- 


FLASH-O-MATIC TRANSMISSION 
Bands 

The bands are made of spring steel 
with linings bonded to the inside of the 
band. 

When the front servo is actuated 
by hydraulic pressure, the front band 
is applied to the rear clutch drum and 
locks the secondary sun gear to the 
transmission case. 

When the rear servo is actuated by 
hydraulic pressure, the rear band is 
applied to the pinion carrier locking it 
to the transmission case. 

THE CONTROL SYSTEM 
MANUAL LINKAGE 

The manual control lever consists of 
a selector lever which operates be¬ 
tween Park, Reverse, Neutral, Drive 2, 
Drive 1 and Low. For safety, the se¬ 
lector must be raised before it can be 

OPERATING INSTRUCTIONS 

ing with throttle movement. 

L — Low Range 

This range is used for ascending very 
steep grades or pulling through deep 
sand, mud, or snow. Low is also used 
when descending steep grades in order 
to take advantage of the additional 
braking effort from the engine. 

When starting from a standstill in L 
range, the transmission will not upshift 
into a higher ratio. The selector lever 
may be moved from D-2 or D1 to L at 
any car speed. 

The transmission will shift either di¬ 
rectly into low or into intermediate 
and then to low depending on the ve¬ 
hicle speed. Once in low, the transmis¬ 
sion will remain in this ratio regardless 
of engine speed. The selector lever 
may be moved from L to D-l or D-2 
at any speed. 

R — Reverse 

Bring the car to a full stop, position 
the selector lever in the R position and 
upon depressing the accelerator pedal, 
the car will move in reverse direction. 

P — Parking 

Bring the car to a full stop, turn off 
the ignition switch, and move the se¬ 
lector lever to the P position. This 
movement engages a mechanical pawl 
which firmly anchors the car so it can- 
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moved into Park, Reverse, or Low. 

HYDRAULIC CONTROL 

The hydraulic control system consists 
of a front pump which is a crescent- 
type high volume pump mounted on 
the front of the transmission case and 
is driven by driving lugs on the impel¬ 
ler so that the pump turns with engine 
speed. A rear pump which is also a 
crescent-type is driven by the transmis¬ 
sion output shaft. 

THROTTLE VALVE CONTROL 

Throttle valve pressure is controlled 
by a cable connected to the carburetor 
throttle lever on the carburetor throttle 
shaft. 

The shift pattern is controlled and 
calibrated with carburetor throttle 
opening. 


not be moved either forward or back¬ 
ward. 

Downshift 

When maximum acceleration is de¬ 
sired in order to pass a slow moving 
vehicle or to negotiate a steep grade, 
the transmission may be downshifted 
from high to intermediate by fully de¬ 
pressing the accelerator pedal. If the 
pressure is released on the accelerator 
pedal, the transmission will automati¬ 
cally upshift to high. 

PUSHING THE CAR TO START 
THE ENGINE 

Should it be necessary to start the 
engine by pushing or towing the car, 
move the selector lever to the N (Neu¬ 
tral) position. When the vehicle reaches 
a speed of approximately 15-20 M.P.H., 
turn the ignition switch on and move 
the selector lever to the L (Low Range) 
position. 

NOTE: It is recommended that the 
car be pushed rather than towed 
because the car will attain con¬ 
siderable speed as soon as the 
engine starts unless the brakes are 
applied immediately. 

TOWING THE CAR 

If the transmission is inoperative, the 
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car should be towed with the rear 
wheels off the ground or with the pro¬ 
peller shaft disconnected. 


NEUTRAL — When the transmission is 
in the N (Neutral) position, none of the 
gear train members are held or driv¬ 
ing. Therefore, there is no transfer of 
power through the transmission (Fig. 9). 



FIGURE 9 — Power Flow in Neutral 

LOW (FIRST GEAR)-When the 
transmission is in low range, first gear, 
the front clutch and the sprag clutch 
are applied. Application of the front 
clutch locks the primary sun gear to 
the transmission input shaft. Applica¬ 
tion of the sprag clutch to the rear 
drum locks the pinion carrier to the 
transmission case (Fig. 10). 



FIGURE 1 0 — Power Flow in Low 
(First Gear) 

LOW (L RANGE)—When the trans¬ 
mission is in Low (L) range, the power 
flow is the same as it is in Low (First 
Gear). When in L range, the rear band 
is applied and the transmission will not 
shift out of first gear. The gear reduc¬ 
tion in low or first gear is 2.400 to 1 

(Fig. 10). 


For short distances, if the transmis¬ 
sion is operating properly, the car may 
be towed with the selector lever in the 

POWER FLOW 

INTERMEDIATE (SECOND GEAR)- 
When the transmission is in the inter¬ 
mediate range, second gear, the front 
clutch and the front band are applied. 
Application of the front clutch locks 
the primary sun gear to the transmis¬ 
sion input shaft. Application of the 
front band locks the secondary sun 
gear to the transmission case. 

Power is transmitted from the input 
shaft to the primary sun gear through 
the locked front clutch. The primary 
sun gear drives the primary pinions 
which drive the secondary pinions and 
force the secondary pinions to “walk’’ 
around the stationary secondary sun 
gear. The secondary pinions drive the 
internal gear and transmission output 
shaft with them in the same direction 
of rotation as the primary sun gear. 
The gear reduction in the intermediate 
range is 1.467 to 1 (Fig. 11). 



FIGURE 1 1 — Power Flow in Inter¬ 
mediate (Second Gear) 

HIGH (DIRECT) — When the trans¬ 
mission is in High range, third gear, 
the front and rear clutches are applied. 
Application of the front clutch locks 
the primary sun gear to the transmis¬ 
sion input shaft. Application of the rear 
clutch locks the secondary sun gear to 
the primary sun gear. Power is then 
transmitted through the transmission 
unchanged in direction or ratio (Fig. 
12 ). 


N (Neutral) position. 

The oil level must be to the proper 
level. 
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FIGURE 12 — Power Flow in High 
(Direct) 

REVERSE — When the transmission is 
in reverse range, the rear clutch and 
the read band are applied. Applica¬ 
tion of the rear clutch locks the sec¬ 
ondary sun gear to the transmission 
input shaft. Application of the rear 
band locks the pinion carrier to the 
transmission case. 

Power is transmitted from the input 
shaft to the secondary sun gear through 
the locked rear clutch. 

The secondary sun gear drives the 
secondary pinions which turn the inter¬ 
nal gear and transmission output shaft 
in reverse direction. The gear reduc¬ 
tion in the reverse range is 2 to 1 (Fig. 
13). 



FIGURE 1 3 — Power Flow in Reverse 

PARK — When the transmission is in 
the park position through linkage from 
the manual valve lever, the parking 
pawl is engaged with the external gear 
on the internal gear and transmission 
output shaft assembly. This locks the 
output shaft to prevent movement of 
the car. 


TRANSMISSION FLUID, DRAINING AND REFILLING 


TRANSMISSION FLUID 


Transmission fluid should be checked 
every 4,000 miles. 

CHECKING OIL LEVEL 

Place the selector lever in P position 
and set the hand brake. Start the en¬ 


gine and operate it for approximately 
fifteen minutes or until the engine and 
transmission have reached operating 
temperature. Move the selector lever 
from R to L position and then to N po¬ 
sition. Remove the dip stick, wipe clean, 
and insert. Then remove again and 
check oil level. The quantity of fluid 


required to raise the fluid level from 
the L mark on the dip stick to the F 
mark is approximately V /2 Pints on the 
10 Series and 1 quart on the 80 Series. 

DRAINING AND REFILLING 

The transmission and converter 
should only be drained and refilled 
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with Automatic Transmission Fluid Type 
A, “AQ-ATF” Suffix “A", when a ma¬ 
jor repair is made due to an internal 
malfunction. 

Should it become necessary to per¬ 
form a minor service repair on the 
valve body, servos, either front or rear, 
front pump oil seal, or rear extension 
housing seal drain the transmission 
fluid into a clean container. 

After completing the minor service 
repair or adjustment, replace the orig¬ 


inal oil through a funnel with a screen 
filter. 

The oil capacity of the transmission 
is approximately 9 quarts in the 10 
Series and 11 quarts in the 80 Series 
when filled to the “F” mark. 

After the oil is completely drained, 
replace the oil filler tube. 

Pour 5 quarts of Automatic Trans¬ 
mission Fluid in the transmission and 
set the hand brake. Start the engine 
and run it with selector lever in the N 
position. Add 4 quarts of oil and move 


the selector lever through all ranges. 
Check the oil level with dip stick and, 
if necessary, add oil to bring the fluid 
to the “F” mark on the dip stick. 
CAUTION: Do not overfill trans¬ 
mission. Overfilling the transmis¬ 
sion will cause foaming when the 
transmission is warm. 

NOTE: If the fluid level is low 
when checked and there are indi¬ 
cations of fluid leakage , correction 
should be made to eliminate all 
leaks. 


MINOR SERVICES AND REPAIRS - 10 SERIES 


OIL PAN GASKET AND/OR SCREEN . 5 

CONTROL VALVE BODY AND PRESSURE REGULATOR 

ASSEMBLY. 5 

FRONT SERVO. 6 

REAR SERVO. 6 

CONTROL SHAFT INNER LEVERS OR MANUAL 

CONTROL SHAFT SEALS. 7 

PARKING BRAKE CONTROL TOGGLE HUB SHAFT. 8 


PARKING PAWL ASSEMBLY. 8 

GOVERNOR BODY ASSEMBLY. 9 

EXTENSION HOUSING REAR OIL SEAL. 9 

EXTENSION HOUSING, SPEEDOMETER GEAR, 

GOVERNOR ASSEMBLY, AND REAR PUMP. 9 

THROTTLE VALVE CABLE ADJUSTMENT. 9 

OIL PRESSURE TEST. 9 


This section covers the removal and replacement of sub-assemblies with the transmission in car. 


OIL PAN GASKET AND/OR 
SCREEN 

Removal 

Raise the car on a hoist to provide 
working clearance and drain the fluid 
from the transmission. Remove the fif¬ 
teen oil pan screws and lockwashers 
and remove the oil pan gasket. Re¬ 
move the Alnico magnet from the head 
of the rear servo attaching bolt. 

To remove the inlet screens, remove 
the four Fillister head screws from the 
rear screen, and the two valve body 
retaining screws. When replacing the 
rear screen, be sure to tighten the two 
valve body retaining screws 55 to 66 
Inch Pounds of torque. 

Installation 

Position a new oil pan gasket on the 
transmission oil pan flange holding it 
in place with Lubriplate. Align the oil 
pan on the transmission oil pan flange 
and install the cap screws and washers. 
Tighten the cap screws 100 to 120 Inch 
Pounds of torque. Fill transmission with 
fluid as outlined under Transmission 
Fluid, Draining and Refilling. 

CONTROL VALVE BODY AND 
PRESSURE REGULATOR 
ASSEMBLY 

Removal 

Remove oil pan and gasket. 


Remove throttle cable from transmis¬ 
sion case. Remove the clip from the 
throttle lever cable attaching rod and 
remove rod. Remove retaining clip 
from shift lever rod. Remove the Alnico 
magnet, rear servo apply tube, rear 
clutch tube, and front servo apply and 
release tubes (Figs. 14, 15 and 16). 



FIGURE 1 4 — Removing Retaining Clip 
from Throttle Rod 

NOTE: The short bend of the front 
servo apply tube and the long 
bend of the front servo release 
tube goes into the front servo. 
Remove the three valve body assem¬ 
bly retaining screws and remove valve 
body assembly (Fig. 17). 

Remove the front pump suction tube, 
front pump pressure tube, and convert¬ 
er in and out tubes (Fig. 18). 

Disassemble the control valve body 
as outlined under Removal, Disassem- 



FIGURE 1 5 — Removing Retaining Clip 
from Shift Rod 

Rear Clutch Tube Rear Servo Release Tube 



Rear Servo Apply Tube Front Servo Apply Tube 


FIGURE 16 — Identification of Oil 
Tubes 
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FIGURE 17 — Removing Valve Body 
Assembly 



Front Pump Suction Tube 

FIGURE 1 8 — Identification of Front 
Pump Tubes 


bly, Inspection and Assembly of Units. 

Installation: 

Install the front pump tube, front 
pump suction tube and the converter 
in and out tubes in the case. 

Install valve body assembly to the 
case and tighten the three retaining 
screws 55 to 66 Inch Pounds of torque. 

Install the front servo apply and re¬ 
lease tubes, rear clutch tube, rear servo 
apply tube and Alnico magnet. Install 
the retaining clip and the shift rod to 
the inside detent lever. Install the throt¬ 
tle rod and retaining clip to the inside 
throttle lever. Install the throttle cable 
to the inside throttle rod and fasten 
cable to case. Install the oil pan and 
tighten the cap screws 100 to 120 Inch 
Pounds of torque. 

FRONT SERVO 
Removal 

Remove oil pan and gasket, front 


servo apply and release tubes, and 
rear clutch tube. Remove the two cap 
screws and lock washers that retain 
the front servo to the transmission case. 

Lower the front servo and actuating 
strut from the case (Fig. 19). 



FIGURE 19 — Removing Front Servo 

Disassemble the front servo as out¬ 
lined under Disassembly, Inspection and 
Assembly of Units. 

Installation 

Rotate the band to engage the anchor 
end of the band with the transmission 
case. Apply Lubriplate to the end of 
the actuating lever and insert the actu¬ 
ating strut. 

Holding the servo in one hand with 
tension on the adjusting screw engage 
the actuating strut with the band strut. 

Install the retaining cap screws and 
lock washers and tighten cap screws 
100 to 120 Inch Pounds of torque (Fig. 
20 ). 



Install the front servo apply and re¬ 
lease tubes, rear clutch tube, oil pan 
and gasket. 


Adjusting Front Servo 

Loosen lock nut or adjusting screw 
and insert .250” gauge block (part of 
J-5880-01) between the end of the ad¬ 
justing screw and servo rod. 

Using adapter J-9639, tighten screw 
to 9 Inch Pounds of torque, tighten lock 
nut securely, and remove gauge block 
(Fig. 21). 



J-9639 


Gauge Block 

(Part of 
J-5880-01) 


FIGURE 21 — Adjusting Front Servo 

REAR SERVO 

Removal 

Remove oil pan and gasket, Alnico 
magnet, rear servo apply tube, rear 
clutch tube, and front servo apply tube. 

Remove the two rear servo cap 
screws and lockwashers that retain the 
rear servo to the transmission case. 

Lower the rear servo and actuating 
strut from the case (Fig. 22). 

Disassemble rear servo as outlined 
under Disassembly, Inspection, and As¬ 
sembly of Units. 

Installation 


FIGURE 20 — Installing Front Servo Rotate band against anchor in case. 
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FIGURE 22 — Removing Rear Servo 

Apply Lubriplate to rear servo actuat¬ 
ing lever and insert strut in the arm. 

Holding servo in one hand, place 
servo on case inserting free end of 
strut with rear band actuating strut. 
Install cap screws and lock washers. 
Tighten cap screws 120 to 154 Inch 
Pounds of torque (Fig. 23). 



|| 


■jt*" ' jf ' 

FIGURE 23 — Installing Rear Servo 

Install the front servo apply tube, 
rear clutch tube, rear servo apply tube, 
Alnico magnet, oil pan and gasket. 

Adjusting Rear Servo 

The rear servo adjustment is made 
as follows: 

Loosen the lock nut and install Tool 
J-21111 on adjusting screw. Tighten ad¬ 
justing screw with a torque wrench to 
7 Foot Pounds (Fig. 24). Then mark 
adjusting screw for reference point 
and back off screw Va turn and tighten 
lock nut securely. 

NOTE: To obtain the correct torque 
specifications of 9 foot pounds 



FIGURE 24 — Adjusting Rear Servo 


with the use of a torque wrench 
adapter the following conversion 
formula can be used with torque 
wrenches so constructed that the 
position of applied load cannot 
be varied. 

_TaXL 

Tw — _ 

L + A 

Tw = Wrench dial reading 
Ta — Torque exerted at the end 
of the adapter 
L = Lever length of wrench 
A = Length of adapter 



FIGURE 25 — Calculation of Torque 
Wrench Adapter 

EXAMPLE: With the use of a 12- 
inch effective length torque wrench 
plus a six-inch adapter (Tool J-21111) 
the torque applied to the end of 
the adapter would be 9 foot 
pounds with a dial reading of 6 
foot pounds. 

Tw = Ta (9 ft. lbs.) X L (12") =108 _ ^ 
Tw = L(12") + A(6") = 18 

Tw = 6 ft. lbs. 

As it is often advantageous to change 
a torque specification from inch pounds 
to foot pounds or foot pounds to inch 
pounds, the following formula may 
be used: 

Foot Pounds X 12 = Inch Pounds 
Inch Pounds 12 = Foot Pounds 


CONTROL SHAFT INNER LEV¬ 
ERS OR MANUAL CONTROL 
SHAFT SEALS 

Removal 

Remove oil pan and gasket and 
throttle control cable from transmission 
case. 

Remove control valve assembly. 

Remove the trunnion and rod from 
outer manual control lever. Remove 
hexagon nut and inside lever from end 
of shaft. Remove tapered pin with Tool 
J-9644 from case, and remove manual 
valve control lever shaft from case 
(Figs. 26, and 27). 


J-9644 



FIGURE 26 — Removing Tapered Pin 
with J-9644 



FIGURE 27 — Removing Manual Con¬ 
trol Lever Shaft 


Installation 

Install “O’’ ring on manual control 
lever shaft. Start the shaft into the 
case aligning shaft groove with tapered 
pin (Fig. 28). Tap tapered pin in place 
and install inside lever and hexagon 
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nut on inner end of shaft and tighten 
securely. 



FIGURE 28 — Aligning Shaft with 
Tapered Pin 

NOTE: If manual control shaft is 

past the tapered pin groove , the 

“O” ring will be cut and damaged. 

Therefore , use the tapered pin as 

a guide. 

Replace control valve assembly, 
throttle control cable, oil pan and 
gasket. 

Position outer manual control lever 
toward the rear of the transmission. 

Place the shift lever in the “L" Low 
position and install the trunnion and 
rod in the rubber grommet of the outer 
manual control lever so that the trun¬ 
nion fits freely in the control lever. 

Install the washer and retain trun¬ 
nion with cotter pin. 

PARKING BRAKE CONTROL 
TOGGLE HUB SHAFT 

Removal 

Remove oil pan and gasket and 
throttle control cable from transmission 
case. 

Remove control valve assembly. 

Remove the park lever assembly by 
removing the retaining spring and 
washer on the inner end of the toggle 
hub and remove the toggle lift assem¬ 
bly from the shaft. Remove tapered pin 
with tool J-9644 from case and remove 
parking brake control toggle hub shaft 
from case (Fig. 29). 

Installation 

Install “O” ring on parking brake 
toggle hub shaft. Install shaft in case 
and tap tapered pin in place. 



FIGURE 29 — Removing Parking Brake 
Control Toggle Hub Shaft 

Install parking pawl lift assembly on 
shaft aligning gear teeth with shift 
control inner lever and install washer 
and retainer spring. 

Install the control valve assembly, 
oil pan and gasket. 

PARKING PAWL ASSEMBLY 
Removal 

Support the engine at the rear, being 
careful not to damage the oil pan. 

Support the torque tube with a jack 
to relieve the tension. 

Remove the speedometer cable and 
remove the exhaust pipe clamp from 
the lower bellcrank bracket. 

Remove the two rear crossmember 
bolts from the engine rear support to 
transmission insulator and disconnect 
the crossmember from the side sills. 

Remove the rear crossmember over 
the exhaust pipe by pulling down on 
the exhaust pipe. 

Drain the transmission and remove 
the oil pan, gasket, and control valve 
assembly. 

Remove the parking brake toggle 
roll pin and remove toggle pin (Figs. 
30 and 31). 

Remove rear extension housing to 
transmission case cap screws and lock 
washers. 

Remove rear extension housing to 
torque tube adapter bolts. 

Rotate rear extension housing clock¬ 
wise until governor inspection plate is 
almost level to the bottom. The park¬ 
ing brake anchor pin will then clear 
the extension housing. 

Remove the parking brake anchor 
pin with a magnet or remove the pin 



FIGURE 30 — Removing Toggle Pin 
Roll Pin 



FIGURE 31 — Removing Toggle Pin 

from the inside of the case with needle 
nose pliers (Fig. 32). 



FIGURE 32 — Removing Parking 
Brake Anchor Pin 

Remove parking brake toggle link 
and pawl assembly (Fig. 33). 

Installation 

Install parking brake anchor pin into 
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FIGURE 33 — Removing Pawl and 
Link Assembly 

case and parking pawl assembly. 

Install toggle pin using new “O" 
ring on pin into case and toggle link. 

Install toggle pin roll pin, tapping 
through hole in case (Fig. 34). 



FIGURE 34 — Tapping Roll Pin Into 
Case 

Turn extension housing into place; 
install the cap screws and lock wash¬ 
ers and tighten 100 to 120 Inch 
Pounds torque. 

Install the extension housing to 
torque tube adapter bolts and tighten 
securely. 

Install control valve body, oil pan, 
and gasket. 

Install rear crossmember, speedome¬ 
ter cable, and exhaust pipe clamp. 

GOVERNOR BODY ASSEMBLY 

Remove the governor inspection hole 
cover from the extension housing. 

Rotate shaft until governor is in 
alignment with the inspection hole and 
remove the two retaining screws and 
lock washers (Fig. 35). 

The governor valve flyweight and 
spring are held in the governor valve 
body by a retainer. 



FIGURE 35 — Removing Governor 


Inspect the governor flyweight and 
valve for sticking; free up as required. 

Also inspect the oil passages for 
stoppages and leaks and the cover for 
leaks. 

Installation is reversal of removal. 
Replace rear inspection hole cover 
gasket. 

EXTENSION HOUSING REAR 
OIL SEAL 

Removal 

Raise car on a hoist to provide for 
working clearance. 

Remove the torque tube and propel¬ 
ler shaft from the transmission. 

Remove the rear oil seal using Puller 
J-2619 and J-4830-02 (Fig. 36). 



Installation 

Position the seal in the housing with 
the felt of the seal toward the rear of 
the housing. Install the seal with Seal 
Installer J-1354 (Fig. 37). 

Install propeller shaft and torque 
tube. 

Check oil level and fill transmission 
with fluid to proper level. 



FIGURE 37 - Installing Rear Oil Seal 

REAR EXTENSION HOUSING, 
SPEEDOMETER GEAR, 
GOVERNOR ASSEMBLY, AND 
REAR PUMP 

The rear extension housing, speed¬ 
ometer gear, governor assembly, rear 
pump, and output shaft oil seal rings 
can be removed without removing the 
transmission. 

Follow procedure outlined under 
Disassembly and Assembly of Units. 

Rear Extension Housing Bushing 

Following removal of the rear ex¬ 
tension housing, the bushing may be 
removed and replaced, if required, 
with the use of Bushing Remover and 
Installer J-9640 and J-8092 or J-8592, 
Driver Handle. 

THROTTLE VALVE CABLE 
ADJUSTMENT 

With carburetor throttle valve in hot 
idle position (off fast idle cam) engine 
not running, disconnect throttle cable 
at lever on carburetor throttle control 
shaft. Pull throttle cable toward car¬ 
buretor and adjust clevis to obtain a 
“free" pin fit in the throttle shaft lever 
hole. Then adjust clevis two turns long. 

OIL PRESSURE TEST 

With transmission oil at operating 
temperature (190° F) the oil pressure 
should be 100 ± 10 P.S.I. at 1000 
R.P.M. 

At an idle speed of 475 R.P.M. the 
pressure should be 50 to 62 P.S.I. Re¬ 
turn idle speed to specifications, 500 
R.P.M. 

NOTE: Care should always be 
exercised when making a pressure 
check. This check should only be 
performed if transmission is not 
shifting after carefully adjusting 
the throttle cable to specifications. 
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TRANSMISSION, CONVERTER HOUSING, AND CONVERTER REMOVAL 


TRANSMISSION REMOVAL 

Disconnect battery cable. 

Disconnect the throttle cable at the 
throttle shaft on carburetor and at ca¬ 
ble bracket. 

Raise car on hoist and place jack 
stands under rear of car at body sills. 

Disconnect the oil filler tube at the 
transmission oil pan and drain the 
transmission. 

Disconnect the speedometer cable 
at the transmission. 

Disconnect the rear brake hose 
bracket from the floor panel. 

Disconnect the manual shift rod at 
lever on transmission. 

Disconnect the rear shock absorb¬ 
ers from the rear axle and the stabi¬ 
lizer bar from the left axle tube. 

Disconnect the torque tube and 
parking brake cable. 

Lower rear axle and move toward 
rear to separate torque tube and pro¬ 
peller shaft from transmission. 

Remove transmission oil pan and 
loosen valve body to drain converter. 

After converter is drained replace 
oil pan temporarily with four screws. 

Place a hydraulic hoist with suitable 
cradle in position under transmission 
oil pan. 

Support engine at rear being care¬ 
ful not to damage engine oil pan. 

Remove the transmission case to 
converter housing cap screws and lock 
washers. 

Remove the two rear crossmember 
bolts from the engine rear support to 


transmission insulator and disconnect 
the crossmember from the side sills. 

With hydraulic hoist and cradle ad¬ 
justed so the transmission is in align¬ 
ment with the converter housing, pull 
the transmission and hydraulic hoist 
to the rear to disengage the transmis¬ 
sion from the housing and converter 
assembly. 

Lower the assembly and remove 
from vehicle. 

TRANSMISSION, CONVERTER 
HOUSING, AND CONVERTER 
REMOVAL AS AN ASSEMBLY 

Disconnect battery cable. 

Disconnect the throttle cable at throt¬ 
tle shaft on carburetor and at cable 
bracket. 

Raise car on hoist and place jack 
stands under rear of car at body sills. 

Disconnect the oil filler tube at the 
transmission oil pan and drain the 
transmission. 

Disconnect the speedometer cable 
at the transmission. 

Disconnect the rear brake hose 
bracket from the floor panel. 

Disconnect the manual shift rod at 
lever on transmission. 

Disconnect the rear shock absorbers 
from the rear axle and the stabilizer 
bar from the left axle tube. 

Disconnect the torque tube and 
parking brake cable. 

Lower rear axle and move toward 
rear to separate torque tube and pro¬ 


peller shaft from transmission. 

Remove transmission oil pan and 
loosen valve body to drain converter. 

After converter is drained replace 
oil pan temporarily with four screws. 

Place a hydraulic hoist with suitable 
cradle in position under transmission 
oil pan. 

Support engine at rear being care¬ 
ful not to damage engine oil pan. 

Remove the starter motor attaching 
bolts and remove starter from convert¬ 
er housing. 

Remove the two rear crossmember 
bolts from the engine rear support 
transmission insulator and disconnect 
the crossmember from the side sills. 

Remove the converter housing mud 
pan. 

Lower the transmission and engine 
far enough to clear the floor panel. 

Remove the converter housing to 
engine bolts. 

Remove the six cap screws that re¬ 
tain the torque converter to the flex 
plate. 

Remove the lower bell crank and 
exhaust pipe bracket. 

With the hydraulic hoist and cradle 
adjusted, pull the transmission and 
hoist to the rear to disconnect the 
converter from the engine and flex 
plate. 

Lower the assembly and remove from 
vehicle. 

NOTE: The converter can not be 

taken apart and is only serviced as 

a complete assembly. 


REMOVAL, DISASSEMBLY, INSPECTION, AND ASSEMBLY OF INDIVIDUAL UNITS 


SUBJECT 
REMOVAL OF: 

SUB-ASSEMBLIES. 

FRONT PUMP. 

FRONT CLUTCH, REAR CLUTCH, AND 
PRIMARY SUN GEAR ASSEMBLIES. . 
CENTER SUPPORT AND PLANET 

CARRIER ASSEMBLIES. 

REAR EXTENSION HOUSING. 

REAR PUMP. 

MANUAL LINKAGE ASSEMBLY. 

TRANSMISSION END PLAY. 


Pa 9 e Page 

DISASSEMBLY, INSPECTION 
AND ASSEMBLY OF: 

■ 11 FRONT CLUTCH. 15 

■ 12 REAR CLUTCH. 16 

CENTER SUPPORT. 18 

12 PINION CARRIER ASSEMBLY. 19 

SPRAG CLUTCH ASSEMBLY. 19 

12 FRONT PUMP. 19 

13 FRONT SERVO. 20 

13 REAR SERVO. on 


14 CONTROL VALVE AND PRESSURE 
11 REGULATOR ASSEMBLY. 21 
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REMOVAL OF SUB- 
ASSEMBLIES 

Before removing any of the trans¬ 
mission sub-assemblies, thoroughly 
clean the outside of the transmission 
case to prevent dirt from getting inside 
the mechanism. Place transmission in 
holding fixture J-6115 and remove the 
oil pan and gasket. Remove the Alnico 
magnet, rear servo oil apply tube, rear 
clutch tube, front servo oil apply and 
release tubes (Figs. 38, 39, 40, 41 
and 42). 


FIGURE 38—Removing Alnico 
Magnet 


FIGURE 39—Removing Rear Servo 
Oil Apply Tube 

Remove throttle control rod retain¬ 
ing clip and remove throttle rod (Fig. 
43). 

Remove shift rod retaining clip and 
release rod from inside detent lever 
(Fig. 44). 

Remove the three valve body to 
case retaining cap screws and remove 
valve body from case (Fig. 45). 

Remove the front pump oil pressure 
tube, suction tube and "O” ring, and 
converter in and out tubes from the 
front pump (Fig. 46). 


FIGURE 40—Removing Rear Clutch 
Tube 


FIGURE 41—Removing Front Servo 
Apply Tube 


FIGURE 42—Removing Front Servo 
Release Tube 

Remove the two front servo retain¬ 
ing cap screws and remove the front 
servo and servo strut (Fig. 47). 

Remove the two rear servo retaining 
cap screws and remove the rear servo 
and strut (Fig. 48). 

TRANSMISSION END PLAY 

Remove one of the front pump at¬ 
taching cap screws. Mount dial indica- 


FIGURE 45—Removing Valve Body 

tor support rod J-5864 in the front 
pump cap screw hole. Mount a dial in¬ 
dicator on the support rod so that the 
contact rests on the end of the input 
shaft. Pry the front clutch cylinder to 
the rear of the transmission with a 
large screw driver (Fig. 49). 

Remove screw driver and set dial 
indicator on “O.” Pry the units to the 
front of the transmission by inserting 
the screw driver between the large in¬ 
ternal gear and the case (Fig. 50). 

Record the indicator reading for use 


Throttle Rod Retaining Clip 

FIGURE 43—Removing Throttle 
Rod Clip 


FIGURE 44—Removing Shift Rod Clip 
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FIGURE 46—Location of Front Pump 
to Valve Body Tubes 



FIGURE 47—Removing Front Servo 



FIGURE 48—Removing Rear Servo 

during transmission assembly. End play 
should be .009” to .0322”. 

FRONT PUMP 

Remove the front pump attaching 
cap screws and remove the front pump 
assembly gasket and selective thrust 
washer (Fig. 51). 



FIGURE 49—Pry Front Clutch Cylinder 
Toward Rear 



FIGURE 50—Pry Units Toward the 
Front 


FRONT CLUTCH, REAR 
CLUTCH AND PRIMARY SUN 
GEAR ASSEMBLIES 

Remove the front and rear clutch as¬ 
semblies and forward sun gear assem¬ 
bly, starting the units out of the case 
by inserting a screw driver between 
the rear clutch drum and center sup¬ 
port. Be sure to keep these units to¬ 
gether and place on bench (Fig. 52). 

Remove the front band through the 
front of the case (Fig. 53). 



FIGURE 51—Removing Front Pump 



FIGURE 52—Removing Clutch 
Assemblies 



FIGURE 53—Removing Front Band 


CENTER SUPPORT AND 
PLANET CARRIER ASSEMBLIES 

Remove the two cap screws from 
the sides of the case. These cap screws 
hold the center support (Fig. 54). 

Remove the center support and plan¬ 
et carrier assemblies. The sprag clutch 
is located between the center support 
and planet carrier assemblies (Fig. 55). 

Remove the rear band through the 
front of the case. Both the rear and 










FLASH-O-MATIC TRANSMISSION - 10 Series 


13 





remove the seal using Tool J-2619 and 
J-4830-02 as shown in Figure 36, be¬ 
fore removing the rear extension hous¬ 
ing. Remove the extension housing cap 
screws. Carefully remove the extension 
housing and gasket from the output 
shaft assembly (Fig. 57). 


FIGURE 57—Removing Rear 
Extension Housing 

Remove the outer snap ring from the 
output shaft and remove the speedom¬ 
eter drive gear, ball bearing and inner 
snap ring (Fig. 58). 


FIGURE 58—Removing Speedometer 
Drive Gear 

Remove snap ring, governor assem¬ 
bly and ball bearing from the output 
shaft (Fig. 59). 


FIGURE 59—Removing Governor 
Assembly 


FIGURE 54—Removing Center 
Support Cap Screws 


FIGURE 55—Removing Center 
Support and Planet Carrier 

front bands are the same and are in¬ 
terchangeable (Fig. 56). 


FIGURE 56—Removing Rear Band 
REAR EXTENSION HOUSING 

If the rear oil seal is to be replaced 


REAR PUMP 

Remove the six large Fillister head 
screws and the small Fillister head 
screw from the rear pump body and 
remove the rear pump body and 
driven gear (Fig. 60). 



FIGURE 60—Removing Rear Pump 
Body 

Remove the three oil rings from the 
output shaft assembly (Fig. 61) 



FIGURE 61 —Removing Oil Seal Rings 

Remove the rear pump drive gear 
carefully from the output shaft (Fig. 62). 



FIGURE 62—Removing Rear Pump 
Drive Gear 

Remove the rear pump drive gear 
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key from the output shaft (Fig. 63). 


Figure 63 —Removing Rear Pump 
Drive Key 

Remove the rear pump body plate 
(Fig. 64). 



FIGURE 64—Removing Rear Pump 
Body Plate 

The rear pump consists of a pump 
body, drive and driven gear, and 
body plate (Fig. 65). 



Pump Body Gear Gear Body Plate 


FIGURE 65—Identification of Rear 
Pump 

Remove the output shaft and rear 
thrust washer through front end of 
case (Fig. 66). 

MANUAL LINKAGE ASSEMBLY 

Remove the tapered pin that retains 
the manual valve linkage shaft using 
Tool J-9644 to remove pin (Fig. 67). 

Remove manual valve shaft assem¬ 
bly by removing the hexagon nut on 
inner end of shaft and remove shaft 
from the transmission case (Fig. 68). 



FIGURE 66—Removing Output Shaft 
and Rear Thrust Washer 



FIGURE 67—Removing Tapered Pin 



FIGURE 68—Removing Manual Valve 
Shaft Assembly 

Remove the tapered pin that retains 
the park lever toggle hub shaft using 
Tool J-9644 to remove the pin (Fig 
69). 

Remove the park lever assembly by 
removing the retainer spring and wash¬ 
er on the inner end of the toggle hub 
shaft and remove the toggle lift lever 
assembly from the shaft and remove 
shaft from case (Fig. 70). 




FIGURE 69—Removing Park Lever 
Tapered Pin 


FIGURE 70—Removing Park Lever 
Assembly 


«rv 





FIGURE 71—Manual and Park Lever 
Assembly Components 

When replacing the manual control 
lever shaft into the case with a new 
“O” ring, carefully insert shaft using 
tapered pin as a stop guide to keep 
shaft from going past the pin groove 
in the case (Fig. 72). 


NOTE: If the manual control lever 
shaft is pushed past the tapered 
pin groove , the “O” ring will be 
cut and damaged. Therefore , use 
the tapered pin as a guide. 

Remove parking brake toggle roll 
pin by tapping out of case (Fig. 73). 
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FIGURE 72—Using Tapered Pin As 
Guide When Installing Shaft 


FIGURE 73—Removing Toggle 
Roll Pin 

Remove toggle pin from case start¬ 
ing removal with long nose pliers (Fig. 
74). 


FIGURE 74—Removing Toggle Pin 

Remove parking brake anchor pin 
from case. Use a magnet to draw pin 
from case (Fig. 75). 

Remove parking brake toggle link 


FIGURE 75—Removing Parking Brake 
Anchor Pin 

and pawl assembly (Fig. 76). 


FIGURE 76—Removing Parking Brake 
Link and Pawl Assembly 

DISASSEMBLY, INSPECTION, 
AND ASSEMBLY OF 
INDIVIDUAL UNITS 

FRONT CLUTCH 

Place the front clutch, rear clutch, 
and forward sun gear in planet car¬ 
rier assembly on bench (Fig. 77). 

Lift front clutch and input shaft as¬ 
sembly off of rear clutch and remove 
input shaft snap ring and input shaft 
(Fig. 78). 

Remove clutch hub and fibre thrust 
washer, drive and driven plates and 
pressure plate from front clutch cylin¬ 
der (Figs. 79 and 80). 

Remove front clutch return spring 
snap ring and remove return spring 
(Figs. 81 and 82). 

Insert nozzle of air pressure hose in 
inside diameter of hub at oil apply 
hole and blow out annular piston from 
clutch cylinder (Fig. 83). 

Inspect all parts for wear, nicks, 
scratches, etc. Always use new rubber 
“O” rings when rebuilding unit. 


FIGURE 77—Clutch Assemblies in 
Planet Carrier as Holding Fixture 


FIGURE 78—Removing Input Shaft 
Snap Ring 


FIGURE 79—Removing Clutch Hub 
and Fibre Thrust Washer 
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FIGURE 80—Removing Drive and 
Driven Plates and Pressure Plate 



FIGURE 81—Removing Return Spring 
Snap Ring 



FIGURE 82—Removing Clutch Return 
Spring 

Installation 

Install small “O’ ring on front clutch 
cylinder hub and large “O” ring on 
annular piston. Place annular piston in 
Front Clutch Annular Piston Seal In¬ 
staller J-9620-1 on bench and tap pis¬ 
ton down into bore (Figs. 84 and 85). 

Place Tool J-9620-2 into front clutch 
cylinder, centering annular piston on 




FIGURE 83—Removing Annular Piston 
With Air Pressure 


FIGURE 84 — Placing Annular Piston 
in Tool J-9620-1 


FIGURE 85 — Tapping Annular Piston 
into Tool J-9620-1 

hub of cylinder, and using Tool J-5886-2 
install annular piston into front clutch 
cylinder (Fig. 86). 

Install return spring in front clutch 
cylinder and install snap ring (Figs. 81 
and 82). 


FIGURE 86—Installing Annular Piston 
in Clutch Cylinder 


REAR CLUTCH 

Remove bronze and steel thrust 
washers from rear clutch drum (Fig. 
87). 


FIGURE 87—Removing Thrust 
Washers 

Remove the two oil seal rings from 
the forward sun gear shaft (Fig. 88). 
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FIGURE 88—Removing Oil Seal Rings 

Remove rear clutch drum assembly 
from forward sun gear shaft (Fig. 89). 



FIGURE 89 —Removing Rear Clutch 
Drum 

Remove forward sun gear shaft from 
planet carrier holding fixture. 

The forward sun gear shaft has a 
locking oil ring at the rear end and 
Torrington bearings on each side of 
the sun gear (Fig. 90). 



FIGURE 90—Forward Sun Gear Shaft 
and Torrington Bearings 

Remove the snap ring from the rear 
clutch drum and remove the pressure 
plate and drive and driven plates (Fig. 
91). 



FIGURE 91—Removing Rear Clutch 
Drum Pressure, Drive and 
Driven Plates 

Install Rear Clutch Spring Compres¬ 
sor J-5886 with Adapter J-5886-5 and 
compress return spring to remove snap 
ring (Fig. 92). 



FIGURE 92 —Removing Rear Clutch 
Return Snap Ring 

With air pressure, blow annular pis¬ 
ton out of rear clutch drum (Fig. 93). 

The rear clutch drum assembly con¬ 
sists of the reverse sun gear, locking 



FIGURE 93—Removing Annular 
Piston With Air Pressure 

oil seal rings, and needle bearings. 

Care must be exercised as the needle 
bearings will fall out when removing 
the assembly from the forward sun 
gear shaft. There are thirty (30) rollers 
in the needle bearing. Use Lubriplate 
when installing the rollers into needle 
bearing cage (Fig. 94). 



Reverse Sun Gear Components 
Installation 

Install the “O” ring seal on the an¬ 
nular piston and place in the Rear 
Clutch Annular Piston and Seal Install¬ 
er J-9621 (Fig. 95). 



FIGURE 95 —Placing Annular Piston 
in Tool J-9621 

With special tool on bench, tap an¬ 
nular piston down in bore of Tool 
J-9621 (Fig. 96). 

Place tool in rear clutch drum and 
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FIGURE 96—Taping Annular Piston 
in Tool J-9621 

drive annular piston into rear clutch 
drum with Tool J-2995 (Fig. 97). 


FIGURE 97—Installing Annular Piston 
in Rear Clutch Drum 

Install return spring, retainer, and 
snap ring in rear drum and compress 
spring using Tool J-5886 and Adapter 
J-5886-5; install snap ring (Fig. 92). 

Install drive and driven plates and 
pressure plate. The steel plates are 
concaved and must be installed with 
the concaved or dished side up toward 
the pressure plate. 

Install pressure plate and snap ring 
(Fig. 98). 

Place forward sun gear in planet 
carrier on holding fixture with one Tor- 
rington bearing on top side of gear 


FIGURE 98—Installing Rear Clutch 
Pressure Plate and Snap Ring 

and install rear clutch assembly on 
shaft (Fig. 99). 


FIGURE 99—Installing Rear Clutch 
on Shaft 

Install the two oil seal rings on for¬ 
ward sun gear shaft (Fig. 100). 

Install the steel and bronze thrust 
washers using Lubriplate to keep them 
in place (Fig. 1 01). 

Install front clutch cylinder on shaft 
aligning same with plates in rear drum 

(Fig. 102). 

Install front clutch hub and fibre 
thrust washer (Fig. 103). 



FIGURE 1 00—Installing Oil Seal 
Rings on Shaft 



FIGURE 1 01—Installing Thrust 
Washers 


Install front clutch pressure plate 
with smooth side up (Fig. 104). 

Install drive and driven plates start¬ 
ing with a lined plate then alternating 
with a steel plate (Fig. 105). 

Install input shaft and snap ring 
(Fig. 106). 

CENTER SUPPORT 

The center support is serviced as an 
assembly. Therefore, there is no dis¬ 
assembly or assembly procedure. 
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FIGURE 1 02—Installing Front Clutch 
Cylinder 


FIGURE 1 03—Installing Front Clutch 
Hub and Thrust Washer 

Inspect the support for burrs or dis¬ 
tortion; the bearings for nicks or 
scratches. 

PINION CARRIER ASSEMBLY 

The pinion carrier is serviced as an 
assembly. Therefore, there is no dis¬ 
assembly or assembly procedure. 

Inspect the band surface and inner 
and outer bushings for scores. Rotate 
pinions on their shafts to check for 



FIGURE 1 04—Installing Pressure Plate 



FIGURE 1 05—Installing Drive and 
Driven Clutch Plates 

freedom of movement and for worn 
or broken teeth. 

Use a feeler gauge to check pinion 
end play. End play should be .010” 
to .020”. 

Inspect pinion shafts for tightness 
to pinion carrier. 

SPRAG CLUTCH ASSEMBLY 

A sprag clutch assembly is incor¬ 
porated in the pinion carrier. There 
are 24 sprags in the clutch assembly. 

The outer race is fitted in the pin¬ 
ion carrier assembly and is held in 


FIGURE 1 06—Installing Input Shaft 

place with a snap ring (Fig. 107). 



Center Sprag Snap Outer 
Suport Clutch Ring Race 


FIGURE 1 07 — Center Support, Sprag 
Clutch, and Pinion Carrier Assembly 

FRONT PUMP 

The front pump assembly consists of 
the front pump housing, pump adapt¬ 
er, and converter support. 

With the front pump and converter 
adapter assembly removed from the 
transmission case, remove the five cap 
screws and Fillister head screws and 
separate the front pump from the pump 
adapter and converter support (Fig. 
108). 






Carrier 

Assembly 



FIGURE 1 08 — Separating Front Pump 
from Adapter 
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To separate the pump body from 
the converter adapter after the screws 
are removed, tap the shaft end on the 
bench. 

Remove the drive and driven gears 
and remove the rubber “O” ring from 
the pump body (Fig. 109). 



FIGURE 109 — Front Pump Com¬ 
ponents 



Inspect the pump body and adapter 
for nicks, scratches, burrs or scores and 
check bushings for wear. 

Clean all parts thoroughly and lu¬ 
bricate with transmission fluid before 
assembly. 

Install new pump body to adapter 
“O’ ring. Lubricate “O ’ ring; assem¬ 
ble pump body into adapter, and 
tighten the five cap screws 17 to 22 
Foot Pounds of torque and Fillister 
head screw 25 to 35 Inch Pounds. 



FIGURE 1 1 0 — Front Pump Suction 
Tube “O” Ring 

The front pump suction tube oil hole 
in the pump body is counterbored and 
the “O’’ ring is installed on the suc¬ 
tion tube at the flared end which is 
installed in the pump body. 

Install pressure apply tube “O’’ ring 
in pump body. 

The front pump oil seal can be re¬ 
moved and replaced without removing 
the oil pump assembly. After the 
transmission is removed, remove the 
oil seal (Fig. 111). 

Install the new seal with Tool J-9615, 
Front Pump Seal Installer (Fig. 112). 

FRONT SERVO 

Remove the front servo snap ring 

(Fig. 113). 


FIGURE 1 1 1 — Removing Oil Seal 



FIGURE 1 1 2 — Installing Oil Seal with 
Tool J-9615 



FIGURE 113 — Removing Snap Ring 

Remove the front servo piston guide 
and piston and remove the piston from 
the servo guide. Then remove the 
spring and remove the “O” rings from 
the guide and piston. 

The actuating lever and shaft is held 
in place by a roll pin. 

Remove the roll pin from the servo 
body with a Vs’’ drift (Fig. 114). 

Inspect the servo body for cracks, 



FIGURE 1 14 — Front Servo Com¬ 
ponents 

burrs and obstructions in the fluid pas¬ 
sages and the piston bore and stem 
for scores. Inspect the actuating lever 
and shaft for wear and freeness. 

Install new “O” rings lubricating all 
parts with transmission fluid before as¬ 
sembly. Install the servo piston and 
guide together. Install the spring in the 
body and install the piston and guide. 
Press the guide into the body and in¬ 
stall the snap ring. 

Install the actuating lever, shaft, and 
roll pin. Check the servo piston for 
freeness by pressing down on the pis¬ 
ton or using air pressure. 

REAR SERVO 

Remove the rear servo snap ring 
(Fig. 115). 



FIGURE 1 15 — Removing Snap Ring 


Remove the rear servo retainer, re¬ 
lease spring, and piston (Fig. 116). 



FIGURE 116 — Rear Servo 
Components 

If the actuating lever or shaft require 
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replacement remove the roll pin by 
prying the pin out with side cutting 
pliers (Fig. 11 7). 



FIGURE 1 17 - Removing Roll Pin 

Inspect the servo body for cracks, 
burrs and obstructed passages and the 
piston and bore for scores. 

Install new “O” ring, lubricating all 
parts with transmission fluid before 
starting assembly. 

Install piston in servo body and in¬ 
stall return spring; small end on piston 
stem. 

Install retainer and snap ring. 

If the actuating lever was removed 
replace lever and shaft. Tap roll pin 
in place. 

CONTROL VALVE AND 
PRESSURE REGULATOR 
ASSEMBLY 

Avoid damage to the valve parts 
and keep the parts clean, during dis¬ 
assembly of the control valve assem¬ 
bly. Place the valve assembly on a 
clean surface while performing this 
operation. 

Remove the two oil filter screens. 

Remove the eight Fillister head 
screws from the lower valve body. 
Seven of these screws are 1 I/s” long 
and one is 1 3 /s” long. 

Turn valve body over and remove 
the four 7s” Fillister head screws. 

Lift the upper body off of the two 
dowel pins in the lower valve body. 

Remove the rear cover plate from 
the upper valve body holding pressure 
on the plate as it is under spring pres¬ 
sure. 

Remove the 2-3 shift valve and 
spring, and the 1-2 shift valve. 

Remove the front end plate and re¬ 


move the servo orifice control valve 
spring, servo orifice control valve, and 
the 2-3 shift valve plug. 

Remove the separator plate from 
the lower valve body exercising care 
because of the front and rear pump 
check valves and the converter out 
ball bearing and spring. 

CAUTION: Note the location of 
the converter out ball bearing and 
spring and the front and rear 
pump check valves , one reed type 
and the other a spring type. 

Remove these parts before removing 
valves and springs from lower valve 
body using the Alnico magnet to re¬ 
move the ball bearing. 

Remove the manual valve and the 
downshift valve and throttle spring. 
Then remove the throttle valve pin 
with the Alnico magnet. Remove the 
throttle valve, throttle valve return 
spring, and stop plate. 

Remove the modulator valve spacer 
pin with Alnico magnet by relieving 
pressure on the spacer. 

Remove the modulator valve spacer, 
throttle modulator valve, plug, and 
spring. 

Remove the three Fillister head 
screws from the pressure regulator end 
plate on lower valve body. Apply 
pressure to plate as it is under heavy 
pressure. 

Remove plate, primary regulator 
valve spring, sleeve, and valve. 

Remove secondary regulator valve 
spring and valve. 

Remove D-l and D-2 control valve 
spacer stop, spacer plug and D-l and 
D-2 control valve “range control 
valve” from the D-l and D-2 control 
valve body (Fig. 11 8). 

Clean all parts thoroughly in a 
cleaning solvent; then blow dry with 
compressed air. 

Inspect all valve and plug bores for 
scores. Check all fluid passages for 
obstructions. 

Inspect the check valves for free 
movement. Inspect all mating surfaces 
for burrs and distortion. Inspect all 
plugs and valves for burrs and scores. 

NOTE: Crocus cloth can be used 
to polish the valves and plugs if 
care is taken to avoid rounding 
the sharp edges of the valves and 
plugs. 

Inspect all springs for distortion. 


Check all valves and plugs for free 
movement in their respective bores. 
Valves and plugs, when dry, must fall 
from their own weight in their respec¬ 
tive bores. 

Assembly 

Install the D-l and D-2 control 
valve in the control valve body, the 
spacer plug, and spacer stop. 

Install the 1-2 shift valve, the 2-3 
shift valve spring, and the 2-3 shift 
valve in the upper valve body. Then 
install the rear end plate with the three 
Fillister head screws and lock washers. 

Install the 1-2 shift plunger, the 1-2 
shift-valve spring and the 2-3 shift plun¬ 
ger in the upper valve body. 

Install the front end plate with three 
Fillister head screws and lock washers. 

Install the secondary valve and 
spring, the primary valve, sleeve and 
spring in the lower valve body. Retain 
the lower valve body end with three 
Fillister head screws and lock washers. 

Install the orifice control valve, and 
spring in the lower valve body. Com¬ 
press the spring with a small screw 
driver and insert the orifice control 
valve stop. 

Install the modulator valve spring, 
the modulator valve plug, the modula¬ 
tor valve, the modulator valve spacer; 
insert the dowel pin to retain the 
spacer. 

Install the throttle valve stop, the 
throttle valve return spring, the throt¬ 
tle valve, the throttle valve spring, 
and the down shift valve. Then insert 
the dowel pin. 

Install the manual valve. 

Install the converter out spring and 
ball. 

Install the rear pump check valve, 
front pump check valve spring, and 
check valve. 

Install spacer plate and check for 
freeness of pump check valve before 
installing upper valve body. 

Install the upper valve body on the 
lower valve body in alignment with 
the two dowel pins on the lower valve 
body and manual valve in the detent 
lever. 

Install the four Fillister head screws. 
Turn the valve body over and install 
the two 1 Vs” screws that retain the 
D-l and D-2 valve body. Then install 
the five 1” screws and the 1 % screw 
through the lower valve body. Tight- 
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en all Fillister head screws 20 to 30 
Inch Pounds of torque. 

Install the oil tube cover with the 


eight Fillister head screws and tighten 
20 to 30 Inch Pounds of torque. 
Install the rear oil filter screen with 


two ] 3 /s" Fillister head screws and the 
front oil filter screen with the four flat 
head screws. 



1. Front Oil Screen 

2. Servo Orifice Control Valve 

3. Servo Orfice Control Valve Spring 

4. Servo Orifice Control Valve 

5. Modulator Valve Spacer 

6. Dowel Pin 

7. Rear Oil Screen 

8. Modulator Valve 


9. Modulator Valve Plug 

10. Modulator Valve Spring 

11. Oil Tube Plate 

12. Steel Ball, Converter 

13. Converter Out Check Spring 

14. Front Pump Check Valve 

15. Lower Valve Body 

16. Rear Pump Check Valve Spring 

17. Rear Pump Check Valve 

18. Separator Plate 

19. D-l and D-2 Control Spacer 

20. D-l and D-2 Control Spacer Stop 

21. D-l and D-2 Control Valve 

22. D-l and D-2 Valve Body 

23. Manual Valve 


24. Down Shift Valve 36. 

25. Throttle Valve Spring 37. 

26. Throttle Valve 38. 

27. Throttle Valve Return Spring 39. 

28. Throttle Valve Stop 40. 

29. Primary Regulator Valve 41. 

30. Secondary Regulator Valve 42. 

31. Throttle Valve Dowel Pin 43. 

32. Primary Regulator Valve Sleeve 44. 

33. Primary Regulator Valve Spring 45. 

34. Lower Valve Body End 46. 

35. Secondary Regulator Valve Spring 47. 


Throttle Cam Shaft Nut 
Down Shift Valve Cam 
Front End Plate 
Throttle Valve Shaft 
2-3 Shift Plunger 

1- 2 Shift Valve Spring 
1 -2 Shift Plunger 
Upper Valve Body 
Rear End Plate 

1 -2 Shift Valve 

2- 3 Shift Valve Spring 
2-3 Shift Valve 


FIGURE 1 1 8—View of Control Valve Assembly Components 


Install the output shaft and rear 
thrust washer (Fig. 119). 

Install the rear pump plate, rear 
pump drive key, and drive gear on 
output shaft (Fig. 1 20). 

Install the three oil seal rings and 
lubricate them with transmission fluid 

(Fig. 121). 

Install rear pump body and driven 
gear. Tighten the large Fillister head 


ASSEMBLY OF UNITS IN CASE 

screws 55 to 66 Inch Pounds of torque 
and small Fillister head screw 20 to 30 
Inch Pounds (Fig. 1 22). 

Install ball bearing, governor as¬ 
sembly, and snap ring. When install¬ 
ing the governor, the plate goes to¬ 
ward the rear (Fig. 123). 

Install the front snap ring, speed¬ 
ometer ball bearing, speedometer 
gear, and rear snap ring (Fig. 124). 



FIGURE 1 1 9—Installing Output Shaft 
and Rear Thrust Washer 
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en all Fillister head screws 20 to 30 
Inch Pounds of torque. 

Install the oil tube cover with the 


eight Fillister head screws and tighten 
20 to 30 Inch Pounds of torque. 
Install the rear oil filter screen with 


two 1%" Fillister head screws and the 
front oil filter screen with the four flat 
head screws. 




ASSEMBLY OF UNITS IN CASE 


Install the output shaft and rear 
thrust washer (Fig. 119). 

Install the rear pump plate, rear 
pump drive key, and drive gear on 
output shaft (Fig. 1 20). 

Install the three oil seal rings and 
lubricate them with transmission fluid 
(Fig. 121). 

Install rear pump body and driven 
gear. Tighten the large Fillister head 


screws 55 to 66 Inch Pounds of torque 
and small Fillister head screw 20 to 30 
Inch Pounds (Fig. 1 22). 

Install ball bearing, governor as¬ 
sembly, and snap ring. When install¬ 
ing the governor, the plate goes to¬ 
ward the rear (Fig. 123). 

Install the front snap ring, speed¬ 
ometer ball bearing, speedometer 
gear, and rear snap ring (Fig. 124). 


FIGURE 1 19—Installing Output Sh 
and Rear Thrust Washer 


_ 




t t / H- 


1. Front Oil Screen 

2. Servo Orifice Control Valve 

3. Servo Orifice Control Valve 

4. Servo Orifice Control Valve 

5. Dowel Pin 

6. Modulator Valve Spacer 

7. Rear Oil Screen 

8. Modulator Valve 


9. Modulator Valve 

10. Modulator Valve Spring 

11. Oil Tube Plate 

12. Steel Ball, Converter 

1 3. Converter Out Check Spring 

14. Front Pump Check Valve 

15. Lower Valve Body 

16. Rear Pump Check Valve Spring 

Stop 1 7. Rear Pump Check Valve 

Spring 1 8. Separator Plate 

19. D-l and D-2 Control Spacer 

20. D-l and D-2 Control Spacer Stop 

21. D-l and D-2 Control Valve 

22. D-l and D-2 Control Valve Body 

23. Manual Valve 

FIGURE 1 1 8—View of Control Valve 
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24. Down Shift Valve 

25. Throttle Valve Spring 

26. Throttle Valve 

27. Throttle Valve Dowel Pin 

28. Throttle Valve Return Spring 

29. Throttle Valve Stop 

30. Primary Regulator Valve 

31. Secondary Regulator Valve 

32. Primary Regulator Valve Sleeve 

33. Primary Regulator Valve Spring 

34. Lower Valve Body End 

35. Secondary Regulator Valve Spring 

Assembly Components 
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36. Throttle Cam Shaft Nut 

37. Down Shift Valve Cam 

38. Throttle Valve Shaft 

39. Upper Valve Body 

40. Front End Plate 

41. 2-3 Shift Plunger 

42. 1-2 Shift Valve Spri 

43. 1-2 Shift Valve 

44. 2-3 Shift Valve 

45. 2-3 Shift Valve 

46. Rear End Plate 

47. 1-2 Shift Valve 
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FIGURE 1 20 —Installing Rear Pump 
Drive Gear 



FIGURE 1 21 —Installing Oil Seal Rings 



FIGURE 1 22—Installing Rear Oil 
Pump 



FIGURE 123 — Installing Governor 





FIGURE 1 24—Installing Speedometer 
Gear 

Install rear extension housing and 
gasket; tighten 100 to 120 Inch Pounds 
of torque (Fig. 125). 


FIGURE 1 25—Installing Rear 
Extension Housing 

Install rear band in case with an¬ 
chor strut toward the rear band ad¬ 
justing screw (Fig. 1 26). 


Install planet carrier, sprag clutch, 
and center support assembled togeth¬ 
er. Line up center support oil holes 
with holes in case and install the two 
center support screws in case; tighten 
120 to 154 Inch Pounds of torque. 


FIGURE 1 28—Installing Planet Carrier 
and Center Support 

Install front band in case with an¬ 
chor strut toward the center rib in 
case (Fig. 1 29). 


FIGURE 1 29—Installing Front Band 

Install front and rear clutches and 
forward gear shaft assembly making 
sure that the one small and three large 
oil seal locking rings are properly 
locked in the oil ring grooves (Fig. 
130). 

Install front pump assembly and se¬ 
lective thrust washer; tighten cap 
screws 120 to 200 Inch Pounds of 
torque (Fig. 1 31). 

After installation of front pump re¬ 
check end play as shown in Figures 
49 and 50. The end play reading 
should be from .009"to .0322.” 


FIGURE 1 26—Installing Rear Band 


t ^ | T 

Center Sprag Snap 

Suport Clutch Ring 


T Pinion 

Outer Carrier 

Race Assembly 


FIGURE 1 27—Center Support, Sprag 
Clutch and Planet Carrier 
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FIGURE 1 30—Installing Front and 
Rear Clutch Units 

Install the oil pressure tube, con¬ 
verter in and out tubes and oil suction 
tube in front pump. 

Install valve body to case. Tighten 
the three cap screws 55 to 66 Inch 
Pounds of torque. Install the shift rod 
and throttle rod to linkage on valve 
body. 



FIGURE 1 31—Installing Front Pump 


Install rear servo to case using Lu- 
briplate to hold actuating strut in ac¬ 
tuating arm. Insert actuating strut in 
band strut; tighten cap screws 120 to 
154 Inch Pounds of torque. 


Install front servo to case using Lu- 
briplate to hold the actuating strut in 
actuating arm. Hold pressure on ad¬ 
justing screw while inserting the actu¬ 
ating strut in band strut; tighten cap 
screws 100 to 120 Inch Pounds of 
torque. 

Install the rear servo apply tube, 
rear clutch tube, front servo apply and 
release tubes. Be careful not to distort 
tubes during installation. 

Adjust the front and rear servos as 
outlined under Minor Services and Re¬ 
pairs. 

Install throttle cable to inside throt¬ 
tle rod and install throttle cable brack¬ 
et with lock washer and cap screw. 

Install the oil pan gasket, on the 
pan, holding it in place with Lubri- 
plate and install the pan to case. 
Tighten screws 100 to 120 Inch Pounds 
of torque. 


TRANSMISSION, CONVERTER HOUSING, AND CONVERTER INSTALLATION 


TRANSMISSION INSTALLATION 

Position the front pump drive tangs 
on the converter hub in a horizontal 
position. With a thin screw driver, po¬ 
sition the front pump external tooth 
drive gear lugs in a vertical position. 

Carefully slide the transmission as¬ 
sembly into the torque converter and 
converter housing. Do not force the 
transmission into the converter by using 
the retaining screws to draw the trans¬ 
mission into position. This may cause 
damage to the converter or front 
pump. Make sure the transmission fits 
"snugly” against the converter hous¬ 
ing. 

Install the retaining cap screws. 
Tighten the cap screws 17 to 22 Foot 
Pounds torque. 

Install rear crossmember to the 
transmission extension housing and 
side sill members. 

Connect torque tube, propeller shaft, 
shock absorbers, rear brake hose 
bracket, parking brake cable, speed¬ 
ometer cable, manual rod shift link¬ 
age, oil filler tube, exhaust pipe brack¬ 
et, and stabilizer bar. 

Lower car from the hoist and con¬ 
nect and adjust the throttle for prop¬ 
er adjustment. 

Connect battery cable. 

Fill transmission with Automatic 
Transmission Fluid Type A, “AQ-ATF”, 
Suffix “A”. 


Road test car for transmission op¬ 
eration and proper shift pattern. 



FIGURE 1 32 — Transmission Installed 
in Car 


TRANSMISSION, CONVERTER 
HOUSING, AND CONVERTER 
INSTALLATION AS AN 
ASSEMBLY 

With the converter housing and con¬ 
verter attached to the transmission, 
place hydraulic hoist with cradle un¬ 
der transmission assembly. 


Align converter housing with engine. 

Install the two lower engine to con¬ 
verter housing bolts in the engine 
block to guide the housing into place. 

Move the entire assembly forward, 
guiding the converter pilot into the 
crankshaft and flex plate. 

Install the remaining lower two bolts, 
the plain washers, lock washers, and 
nuts on the lower bolts. Install the three 
upper converter housing to engine 
cap screws and tighten securely. 

Raise the assembly and install the 
rear crossmember to the transmission 
extension housing and side sill mem¬ 
bers. 

Connect torque tube, propeller shaft, 
shock asorbers, rear brake hose brack¬ 
et, parking brake cable, speedometer 
cable, manual rod shift linkage, oil 
filler tube, and stabilizer bar. 

Connect starter, lower bell crank, 
and exhaust pipe bracket. 

Connect the flex drive plate to the 
converter and install the mud pan. 

Lower the car from the hoist and 
connect and adjust the throttle cable 
for proper adjustment. 

Connect battery cable. 

Fill transmission with Automatic 
Transmission Fluid Type A, “AQ-ATF”, 
Suffix “A”. 

Road test car for transmission oper¬ 
ation and proper shift pattern. 
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SELECTOR LEVER LINKAGE 
ADJUSTMENT 

Place the gear selector lever in “L” 
Low Range. Disconnect the gear shift 
rod trunnion from the transmission 
lever. Make certain the transmission 
lever is in the extreme rear position. 
Adjust the trunnion on the gear shift 
rod to enter freely into the hole in the 
transmission lever, replace washer and 
secure with cotter key. Check the gear 
selector lever in all positions from “P” 
to “L”. 


THROTTLE VALVE CABLE 
ADJUSTMENT 

With carburetor throttle valve in 
the hot idle position (off fast idle cam) 
engine not running, disconnect the 
throttle cable at lever on carburetor 
throttle control shaft. Pull throttle ca¬ 
ble toward carburetor and adjust 
clevis to obtain a “free” pin fit in the 
throttle shaft lever hole. Then adjust 
clevis two turns long. 


OIL PRESSURE TEST 

With transmission oil temperature at 
190° F. the oil pressure should be 100 
±10 P.S.I. at 1000 R.P.M. At idle 
speed of 475 R.P.M. the pressure 
should be 50 to 62 P.S.I. Return idle 
speed to specifications of 500 R.P.M. 
NOTE: Care should be exercised 
when making a pressure check 
and only if transmission is not 
shifting properly after checking the 
throttle cable adjustment to proper 
specifications. 
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HYDRAULIC OIL CIRCUITS 


When the selector lever is 
moved to the neutral position, 
the manual control valve is po¬ 
sitioned so that control pressure 
is blocked at the manual valve; 
therefore, the clutches and ser¬ 
vos cannot apply. There is no 
transmission of power through 
the transmission in the neutral 
position. The pressure regulat¬ 
ing system, however, is function¬ 
ing. With the engine running, 
the front pump is driven and 
fluid is picked up from the sump 


NEUTRAL-ENGINE RUNNING 

of the pan by the front pump in- 
Jet. Fluid under pressure pro¬ 
duced by the front pump, is di¬ 
rected to the front pump check 
valve and to the control pres¬ 
sure regulator valve. This pres¬ 
sure opens the front pump check 
valve and, when the pressure 
reaches the control pressure reg¬ 
ulator valve, it is regulated to 
the desired pressure, which is 
called control pressure. The ex¬ 
cess pressure is exhausted to 
the converter and the converter 


pressure regulator valve to fill 
the converter, regulate the con¬ 
verter pressure, and lubricate 
the transmission. 

Control pressure is directed to 
the manual control valve where 
it is blocked by the lands on the 
valve. Control pressure is also 
directed to the throttle valve; 
with the valve closed (accelera¬ 
tor released), it is blocked by a 
land on the valve. Pressure is 
also directed to the rear pump 
check valve to close the valve. 



CONTROL PRESSURE 
CONVERTER PRESSURE 
LUBRICATING PRESSURE 
PUMP INTAKE 
EXHAUST 


FIGURE 1 33—Neutral—Engine Running 
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FIRST GEAR D-l RANGE 


Front clutch is applied to cou¬ 
ple primary sun gear to engine 
torque. Planet carrier is held to 
provide maximum gear reduc¬ 
tion. 

When the selector lever is 
moved to the D-l range (car not 
moving) the manual valve is 
moved to direct control pressure 
to the front clutch, applying the 
clutch, and to the governor. 
When the car is not moving con¬ 
trol pressure is blocked at the 
governor. 

Control pressure also is direct¬ 
ed from the manual valve to the 
1-2 and 2-3 shift valves, but is 
blocked by a land on the shift 
valves. 

When the engine torque is 
applied, the torque reaction in 
the planetary gear train engages 


the one-way (sprag) clutch and 
holds the planet carrier. 

When the car is in motion, 
centrifugal force acting on the 
governor, moves the governor 
valve, regulating the governor 
pressure. Governor pressure is 
directed to the 2-3 shift valve, 
orifice control valve, modulator 
valve, and D-l and D-2 control 
valve. The D-l to D-2 control 
valve is moved to direct gover¬ 
nor pressure to the 1-2 shift valve. 

Depressing the engine accel¬ 
erator also moves the transmis¬ 
sion throttle valve to regulate 
throttle pressure. 

Throttle pressure is directed 
to the primary pressure regulator 
valve, modulator valve, and the 
2-3 shift valve plug. 

Governor pressure on the mod¬ 


ulator valve regulates throttle 
pressure producing modulator 
pressure, which is also directed 
to the primary pressure regula¬ 
tor valve. 

The combination of throttle 
pressure and low modulator pres¬ 
sure acting on the primary reg¬ 
ulator valve increases control 
pressure. 

Throttle pressure to the 2-3 
shift plug is reduced to shift plug 
pressure. Shift plug pressure is 
directed to the end of the 2-3 
and 1-2 shift valves opposing 
governor pressure. 

The rear pump, driven by the 
transmission output shaft, pro¬ 
duces oil pressure, but at low 
speed the pressure is not high 
enough to open the rear pump 
check valve. 


ONE WAY CLUTCH 



— CONTROL PRESSURE 
Biffld CONVERTER PRESSURE 
MB LUBRICATING PRESSURE 

— PUMP INTAKE 
I I EXHAUST 

r~l GOVERNOR PRESSURE 
j~q THROTTLE PRESSURE 
rnJl MODULATOR PRESSURE 
1° °°l SHIFT VALVE PLUG PRESSURE 


FIGURE 134—First Gear D-l Range 
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Front clutch couples the pri¬ 
mary sun gear to engine torque; 
the front band holds the second¬ 
ary sun gear for intermediate 
reduction. 

As car speed increases gov¬ 
ernor pressure increases. When 
governor pressure increases mod¬ 
ulator pressure increases. The 
combination of increased modu¬ 
lator pressure and throttle pres¬ 
sure on the primary pressure 
regulator valve decreases con¬ 
trol pressure. This occurs before 
a shift will occur. When increased 
governor pressure is high enough 


SECOND GEAR D-l RANGE 

to overcome the 1-2 shift valve 
spring and the shift plug pres¬ 
sures, the 1-2 shift valve will 
move. Control pressure previous¬ 
ly blocked by the 1-2 shift valve 
land is now directed to the front 
servo apply side, and the front 
band is applied. The secondary 
sun gear is held from turning, 
therefore, the planet carrier 
turns in the opposite direction 
and the one-way (sprag) clutch 
releases. 

When the rear pump produces 
sufficient pressure to open the 
rear pump check valve, it closes 
the front pump check valve and 


supplies the pressure necessary 
to operate the transmission. 
When the front pump check valve 
is closed, the front pump sup¬ 
plies only pressure for the con¬ 
verter and transmission lubrica¬ 
tion; the excess is returned to the 
inlet side of the front pump or 
to the sump of the pan. Exces¬ 
sive rear pump pressure is also 
exhausted into the converter- 
supply and for transmission lu¬ 
brication. 

Throttle pressure is also di¬ 
rected from the modulator valve 
to a land on the 2-3 shift valve. 



M CONTROL PRESSURE 
CONVERTER PRESSURE 
W LUBRICATING PRESSURE 
MB PUMP INTAKE 
BS53 EXHAUST 
I I GOVERNOR PRESSURE 

I-1 THROTTLE PRESSURE 

MODULATOR PRESSURE 
SHIFT VALVE PLUG PRESSURE 


FIGURE 135—Second Gear D-l Range 
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The front clutch couples the 
primary sun gear to engine 
torque; the rear clutch couples 
the secondary sun gear to engine 
torque for direct drive. 

As car speed increases, gover¬ 
nor pressure increases until the 
pressure is high enough to over¬ 
come the 2-3 shift valve spring 
and shift plug pressures. The shift 
valve is moved directing the 
previously blocked control pres- 


THIRD GEAR D-l RANGE 

sure to the rear clutch, applying 
the clutch. 

Control pressure is also di¬ 
rected to the orifice control valve 
through ports at the valve and 
then to the front servo release 
side, releasing the front band. 
When the 2-3 shift is delayed to 
higher car speeds, governor pres¬ 
sure moves the orifice control 
valve to block the larger ports 
to the front servo release side. 


Control pressure to the front 
servo release side is then routed 
through the orifice restriction to 
affect a gradual servo release 
for a smoother higher speed 
shift. 

After the 2-3 shift valve has 
shifted by governor pressure, 
throttle pressure is directed 
against a second area on the 
2-3 shift valve to oppose gover¬ 
nor pressure. 



Ml CONTROL PRESSURE 
■H CONVERTER PRESSURE 
—I LUBRICATING PRESSURE 
I—I PUMP INTAKE 

exhaust 

I ~1 GOVERNOR PRESSURE 
I I THROTTLE PRESSURE 
I *.* *1 MODULATOR PRESSURE 
I ? °°l SHIFT VALVE PLUG PRESSURE 


FIGURE 136—Third Gear D-l Range 
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D-2 RANGE SECOND GEAR (START) 


The front clutch couples the 
primary sun gear to engine 
torque and the front band is ap¬ 
plied to hold the secondary sun 
gear. When transmission is in sec¬ 
ond gear when starting out from 
a standing position. 

When the selector lever is 


moved to the D-2 range, car 
standing and engine running, the 
manual valve is positioned to di¬ 
rect control pressure to the front 
clutch applying the clutch. Con¬ 
trol pressure is also directed to 
the throttle valve, governor, the 
1-2 and 2-3 shift valves, and the 


D-l and D-2 control valve. Con¬ 
trol pressure to the D-l and D-2 
control valve moves the valve to 
block governor pressure. When 
the valve is moved, control pres¬ 
sure is directed to the governor 
area of the 1-2 shift valve, shift¬ 
ing the valve resulting in a sec¬ 
ond speed start. 



CONTROL PRESSURE 
W CONVERTER PRESSURE 
— LUBRICATING PRESSURE 
MB PUMP INTAKE 
L—-ill EXHAUST 
L— J GOVERNOR PRESSURE 


nge 


FIGURE 137—Second Gear D-2 Ra 
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THIRD GEAR D-2 RANGE 


The front clutch couples the 
primary sun gear to engine 
torque; the rear clutch couples 
the secondary sun gear to en¬ 
gine torque for direct drive. 

As car speed increases, gover¬ 
nor pressure increases until the 
pressure is high enough to over¬ 
come the 2-3 shift valve spring 
and shift plug pressures. The shift 
valve is moved directing the 


previously blocked control pres¬ 
sure to the rear clutch applying 
the clutch. Control pressure is 
also directed to the orifice con¬ 
trol valve through ports at the 
valve and then to the front servo 
release side releasing the front 
band. When the 2-3 shift is de¬ 
layed to higher car speeds, gov¬ 
ernor pressure moves the orifice 
control valve to block the larger 
ports to the front servo release 


side. Control pressure to the 
front servo release side is then 
routed through an orifice restric¬ 
tion to affect a gradual servo 
release for a smoother higher 
speed shift. 

After the 2-3 shift valve has 
shifted by governor pressure, 
throttle pressure is directed 
against a second area on the 
2-3 shift valve to oppose gover¬ 
nor pressure. 



■ CONTROL PRESSURE 

■ CONVERTER PRESSURE 

■ LUBRICATING PRESSURE 

■ PUMP INTAKE 

■ EXHAUST 

ZJ GOVERNOR PRESSURE 
U THROTTLE PRESSURE 
IZI MODULATOR PRESSURE 
ID SHIFT VALVE PLUG PRESSURE 


FIGURE 138—Third Gear D-2 Range 
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At car speeds above approxi¬ 
mately 20 M.P.H. and below 59 
M.P.H. after the transmission has 
shifted into third gear, the trans¬ 
mission may be down shifted 
from third gear to second gear. 

Depressing the accelerator 
pedal beyond the wide open 
throttle position, the down shift 
valve is moved, directing throttle 
pressure to the end of the 2-3 
shift valve. The high throttle pres¬ 
sure plus the 2-3 shift valve 
spring pressure overcomes the 


3-2 KICKDOWN D-l OR D-2 RANGE 

governor pressure and the shift 
valve is moved. Control pressure 
applying the rear clutch and 
holding the front band in the re¬ 
leased position is blocked by the 
2-3 shift valve. The apply pass¬ 
ages are now opened to exhaust 
at the 2-3 shift valve. Control 
pressure from the 1-2 shift valve 
applies the front band, the front 
clutch remains applied for second 
gear. 

If the accelerator pedal is held 
in the kickdown position, gover¬ 
nor pressure will increase with 


increased car speed, until the 
governor pressure is greater than 
the combined effect of the 2-3 
shift valve spring and throttle 
pressure. The shift valve will 
move and the tranmission will 
shift into third gear. 

At speeds above approximately 
59 M.P.H. the governor pressure 
is high enough that the combined 
effect of throttle pressure and 
the 2-3 shift valve spring cannot 
overcome the governor pressure 
resulting in no kickdown. 



— CONTROL PRESSURE 
—i CONVERTER PRESSURE 

— LUBRICATING PRESSURE 
Ml PUMP INTAKE 

EXHAUST 

| I GOVERNOR PRESSURE 

I- 1 THROTTLE PRESSURE 

[HU MODULATOR PRESSURE 


FIGURE 139-3-2 Kickdown D-l or D-2 Range 
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2-1 KICKDOWN D-l RANGE 


At car speeds above approxi¬ 
mately 7 M.P.H. and below 24 
M.P.H. after the transmission 
has shifted into second gear, the 
transmission may be down shift¬ 
ed to first gear. 

Depressing the accelerator 
pedal beyond the wide open 
throttle position the down shift 


valve is moved, directing throttle 
pressure to the end of the 2-3 
shift valve through passages to 
the 1-2 shift valve. Throttle pres¬ 
sure is directed to two areas of 
the 1-2 shift valve, the combined 
effect of the throttle pressure 
and 1-2 shift valve spring pres¬ 
sure overcomes the governor 
pressure moving the shift valve. 


When the shift valve is moved, 
control pressure applying the 
band is blocked and the apply 
passage is opened to exhaust at 
the shift valve. The front clutch 
is engaged and the torque re¬ 
action in the planetary gear 
train engages the one-way 
(sprag) clutch and holds the 
planet carrier. 


FOLDING 


ONE WAY CLUTCH 



— CONTROL PRESSURE 
MBB CONVERTER PRESSURE 
M LUBRICATING PRESSURE 
MM PUMP INTAKE 
r ~ 1 EXHAUST 
I I GOVERNOR PRESSURE 
I I THROTTLE PRESSURE 
CHI3 MODULATOR PRESSURE 


FIGURE 140-2-1 Kickdown D-l Range 
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LOW RANGE 


The front clutch couples the 
primary sun gear to engine 
torque; the planet carrier is held 
to obtain maximum reduction. 

When the selector lever is 
moved to the low range, the 
manual valve is positioned to 
direct control pressure to the 
front clutch, the governor, and 
the 1-2 shift valve where it is 
blocked by a land on the 1-2 
shift valve. Control pressure is 


also directed from the manual 
valve to an area on the 1-2 shift 
valve to oppose governor pres¬ 
sure. The combination of shift 
valve spring and control pres¬ 
sure prevents governor pressure 
from moving the shift valve, thus 
preventing an upshift from first 
gear. 

Although the one-way (sprag) 
clutch will hold the planet car¬ 
rier under forward torque loads, 


engine braking when descending 
grades reverses the torque reac¬ 
tion in the planetary gear train. 
This would release the one-way 
(sprag) clutch resulting in a coast¬ 
ing condition. Therefore, control 
pressure is directed from the 1-2 
shift valve to the rear servo to 
apply the rear band. The band 
will hold the planet carrier with 
either drive or deceleration 
loads. 



DOWNSHIFT VALVE THROTTLE VALVE THROTTLE MODULATOR VALVE 




GOVERNOR 


I CONTROL PRESSURE 
I CONVERTER PRESSURE 
! LUBRICATING PRESSURE 
PUMP INTAKE 
EXHAUST 

GOVERNOR PRESSURE 


FIGURE 141 — Low Range 
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The rear clutch couples the 
secondary sun gear to engine 
torque and the planet carrier is 
held for reverse operation. 

When the selector lever is 
moved to the reverse range, the 
manual valve is positioned to 


REVERSE 

direct control pressure to the 1-2 
shift valve, then to the rear servo 
to apply the rear band. Reverse 
torque reaction in the planetary 
gear train will release the one¬ 
way (sprag) clutch; therefore, the 
planet carrier is held only by the 
rear band. 


Control pressure is also direct¬ 
ed to the 2-3 shift valve through 
ports at the shift valve to the 
rear clutch, applying the clutch 
to the orifice control valve 
through the ports at the valve to 
the release side of the front 
servo. 



DOWNSHIFT VALVE THROTTLE VALVE 


CONTROL PRESSURE 
CONVERTER PRESSURE 
LUBRICATING PRESSURE 
PUMP INTAKE 
EXHAUST 



FIGURE 142 — Reverse 
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INSPECTION OF 
TRANSMISSION CASE AND 
OIL PASSAGES 

Clean the case thoroughly and blow 
out all oil passages. Check for cracks, 
stripped threads, or nicks on mating 
surfaces. Check the bushing for scores 
or wear. Check the holes in the link- 
Control Rear Pump Governor Rear Pump 



Front Clutch and Apply 

Governor Feed Rear Clutch 


FIGURE 143 — Oil Passages in Case 


TESTING AND DIAGNOSIS 

age section for wear (Figs. 143 and 
144). 

Lubrication Control Pressure 



Governor Front Clutch and Governor Feed 


FIGURE 144 — Oil Passages Rear of 
Case 

AIR PRESSURE CHECKS 
Front Servo 

Remove the front servo apply tube 


and apply pressure where tube enters 
servo body. 

Rear Servo 

Remove rear servo apply tube and 
apply pressure where the tube enters 
the servo body. 

Rear Clutch 

Remove the rear clutch tube and ap¬ 
ply pressure where tube enters hole in 
case. A dull thud should be heard. 

Governor 

To check the governor, the valve 
body must be removed and pressure 
applied to the governor oil passage 
in case (Fig. 143). 

Front Clutch 

To check the front clutch the valve 
body must be removed and pressure 
applied to the front clutch and gover¬ 
nor feed oil passage in case (Fig. 143). 
A dull thud should be heard. 


Shift 

1-2 

2-3 


Shift 

3-1 

3-2 

3-1 


Light Throttle 
6-10 
12-16 


Closed Throttle 
5-9 


SHIFT POINTS IN M.P.H. 

Upshift D-l — Range 

Full Throttle to Detent 
25-29 
41-45 

Down Shifts 

Part Throttle Kickdown 


Full Throttle Through Detent 
35-39 
59-63 


Kickdown Full Throttle Through Detent 


23-28 


55-59 

23-27 


STALL TEST 

With eng ine running at operating 
temperature, set control button in D-l 
position. Fully apply parking and foot 
brakes; accelerate engine with wide 
open throttle to 1400 Engine R.P.M. 

Engine R.P.M. under 1400, indicates 


poor engine performance, need of 
tune-up, etc. Over specified Engine 
R.P.M. indicates transmission slipping 
or excessive torus coupling slippage. 

CAUTION: DO NOT HOLD 
THROTTLE OPEN FOR MORE 
THAN 15 SECONDS. 
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CONDITIONS AND 
PROBABLE CAUSES 

Drive Engagement 

Harsh 

Fluid Level Low 
Throttle Linkage Adjustment 
Improper Engine Idle Speed 
Control Valve Assembly Improperly 
Torqued 

Throttle Valve Sticking 
Primary Regulator Valve Sticking 
Secondary Regulator Valve Sticking 
Front Clutch Frozen or Warped 

Delayed 

Fluid Level Low 
Throttle Linkage Mis-Adjusted 
Improper Engine Idle Speed 
Oil Tubes Missing or Not Installed 
Properly 

Sealing Rings Missing or Broken 
Control Valve Assembly Improperly 
Torqued 

Primary Regulator Valve Sticking 
Front Clutch Failure 
Rear Clutch Failure 
Converter Failure — Slipping 

No D-2 Range 
Fluid Level Low 
Manual Linkage Mis-Adjusted 
Front Band Adjustment 
Oil Tubes Missing or Not Properly 
Installed 

Sealing Rings Missing or Broken 
Control Valve Not Properly Torqued 
Primary Regulator Valve Sticking 
Front Clutch Failure 
Front Band Failure or Faulty Servo 
Input Shaft Broken 
Front Pump Drive Tangs Broken or 
Converter Broken 
Worn Front Pump 
Converter Failure 

No D-l Range 
Fluid Level Low 
Manual Linkage Mis-Adjusted 
Oil Tubes Missing or Improperly 
Installed 

Sealing Rings Missing or Broken 
Control Valve Not Properly Torqued 
Primary Regulator Valve Sticking 
Secondary Regulator Valve Sticking 
Front Clutch Failure 
Sprag Clutch Slipping or Improperly 
Installed 

Input Shaft Broken 


DIAGNOSIS GUIDE 

Front Pump Tangs Broken or Con¬ 
verter Broken 
Front Pump Worn 
Converter Failure 
No “L” Range 
Same as D-l Range 
No “R” Range 
Fluid Level Low 
Manual Linkage Mis-Adjusted 
Oil Tubes Missing or Improperly In¬ 
stalled 

Sealing Rings Missing or Broken 
Control Valve Not Properly Torqued 
Primary Regulator Valve Sticking 
Governor Valve Sticking or Improp¬ 
erly Installed 

1- 2 Shift Valve Sticking 

2- 3 Shift Valve Sticking 

Front Clutch Frozen or Warped 
Rear Clutch Failure, Faulty Piston, 
Broken 

Return Spring or Worn Plates 
Rear Band Failure or Faulty Servo 
Input Shaft Broken or Converter 
Broken 

Worn Front Pump 
Converter Failure 
Lock Up — Forward or Reverse 
Manual Linkage Adjustment 
Improper Band Adjustment Front or 
Rear 

Front Clutch Frozen or Warped 
Rear Clutch Frozen or Warped 
Sprag Clutch Frozen 
No Neutral 

Manual Linkage Adjustment 
Front Clutch Frozen or Warped 

Upshift Speed 

No Upshifts 1-2 
Fluid Level Low 
Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Improper Band Adjustment 
Governor Valve Sticking 
Throttle Valve Sticking 
Modulator Valve Sticking 
Oil Tubes Missing or Not Properly 
Installed 

Control Valve Not Properly Torqued 
1-2 Shift Valve Sticking 
Front Band Slipping or Faulty Servo 
No Upshifts 2-3 
Fluid Level Low 
Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Oil Tubes Missing or Not Properly 
Installed 

Sealing Rings Missing or Broken 
Control Valve Not Properly Torqued 
Throttle Valve Sticking 


Governor Valve Sticking or Not 
Properly Installed 
2-3 Shift Valve Sticking 
2-3 Shift Valve Plug Missing 
Rear Clutch Failure 
Check Ball In Annular Piston Not 
Seating 

Low Upshifts 1-2 
Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Oil Tubes Missing or Not Properly 
Installed 

Sealing Rings Missing or Broken 
Control Valve Not Properly Torqued 
Throttle Valve Sticking 
Governor Valve Sticking or Improp¬ 
erly Installed 

2-3 Shift Valve Plug Sticking 
Low Upshifts 2-3 
Same as Low Upshifts 1-2 
High Upshifts 1-2 
Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Oil Tubes Missing or Not Properly 
Adjusted 

Sealing Rings Missing or Broken 
Control Valve Not Properly Torqued 
Throttle Valve Sticking 
Modulator Valve Sticking 
Governor Valve Sticking or Improp¬ 
erly Installed 

1- 2 Shift Valve Sticking 

2- 3 Shift Valve Plug Sticking 
2-3 Shift Valve Sticking 

High Upshifts 2-3 
Same as High Upshifts 1-2 

Upshift Quality 

Slips 1-2 

Fluid Level Low 
Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Improper Front Band Adjustment 
Oil Tubes Missing or Not Installed 
Properly 

Sealing Rings Missing or Broken 
Control Valve Assembly Not Prop¬ 
erly Torqued 

Primary Regulator Valve Sticking 
Throttle Valve Sticking 
Governor Valve Sticking or Improp¬ 
erly Installed 

Front Band Slipping or Faulty Servo 
Slips 2-3 
Fluid Level Low 
Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Improper Front Band Adjustment 
Oil Tubes Missing or Not Installed 
Properly 
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Sealing Rings Missing or Broken 
Control Valve Assembly Not Proper¬ 
ly Torqued 

Primary Regulator Valve Sticking 
Throttle Valve Sticking 
Governor Valve Sticking or Improp¬ 
erly Installed 

Rear Clutch Slips or Worn Plates 
Harsh 1-2 

Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Improper Front Band Adjustment 
Control Valve Assembly Not Proper¬ 
ly Torqued 

Primary Regulator Valve Sticking 
Throttle Valve Sticking 
Modulator Valve Sticking 
Governor Valve Sticking or Improp¬ 
erly Installed 
Front Clutch Slipping 
Sprag Clutch Frozen 
Harsh 2-3 

Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Improper Front Band Adjustment 
Control Valve Assembly Not Proper¬ 
ly Torqued 

Primary Regulator Valve Sticking 
Throttle Valve Sticking 
Modulator Valve Sticking 
Governor Valve Sticking or Improp¬ 
erly Installed 

Rear Clutch Frozen or Warped 
Ties Up 1-2 

Improper Rear Band Adjustment 
Rear Clutch Frozen 
Sprag Clutch Frozen 
Ties Up 2-3 

Improper Front Band Adjustment 
Oil Tubes Missing or Not Installed 
Properly 

Control Valve Assembly Bolts Missing 
or Not Properly Torqued 

Down Shift Speed 

No Down Shift 2-1 
Manual Linkage Mis-Adjusted 
Improper Front Band Adjustment 
Control Valve Assembly Not Proper¬ 
ly Torqued 

Throttle Valve Sticking 
Governor Valve Sticking, Leaking or 
Improperly Assembled 
D-l and D-2 Control Valve Sticking 

1- 2 Shift Valve Sticking 
No Down Shift 3-2 

Control Valve Assembly Not Proper¬ 
ly Torqued 

Throttle Valve Sticking 
Governor Valve Sticking 

2- 3 Shift Valve Sticking 

2-3 Shift Valve Plug Sticking 


Low Down Shift 2-1 
Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Sealing Rings Missing or Broken 
Control Valve Assembly Not Proper¬ 
ly Torqued 

Throttle Valve Sticking 
Governor Valve Sticking 

1- 2 Shift Valve Sticking 
Low Down Shift 3-2 

Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Sealing Rings Missing or Broken 
Control Valve Assembly Not Proper¬ 
ly Torqued 

Throttle Valve Sticking 
Governor Valve Sticking 

2- 3 Shift Valve Sticking 

2-3 Shift Valve Plug Sticking 
High Down Shifts 2-1 
Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Sealing Rings Missing or Broken 
Control Valve Not Properly Torqued 
Throttle Valve Sticking 
Modulator Valve Sticking 
Governor Valve Sticking or Improp¬ 
erly Installed 
High Down Shifts 3-2 
Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Sealing Rings Missing or Broken 
Control Valve Not Properly Torqued 
Throttle Valve Sticking 
Modulator Valve Sticking 
Governor Valve Sticking or Improp¬ 
erly Installed 
2-3 Shift Valve Sticking 
2-3 Shift Valve Plug Sticking 

Down Shift Quality 

Slips 2-1 

Sprag Clutch Slipping or Improperly 
Installed 
Slips 3-2 

Fluid Level Low 
Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Improper Front Band Adjustment 
Oil Delivery Tubes Missing or Not 
Properly Installed 
Sealing Rings Missing 
Control Valve Assembly Not Proper¬ 
ly Torqued 

Primary Regulator Valve Sticking 
Throttle Valve Sticking 
Governor Valve Sticking or Improp¬ 
erly Installed 
Rear Clutch Failure 
Front Band Slipping or Faulty Front 
Servo 


Harsh 2-1 

Sprag Clutch Slipping or Improperly 
Installed 
Harsh 3-2 

Throttle Linkage Mis-Adjusted 
Manual Linkage Mis-Adjusted 
Improper Front Band Adjustment 
Control Valve Assembly Improperly 
Torqued 

Throttle Valve Sticking 
Rear Clutch Frozen or Warped 
Ties Up 2-1 

Improper Front Band Adjustment 
Ties Up 3-2 

Rear Clutch Frozen or Warped 

Control Pressures 

Low 

Fluid Level Low 
Throttle Linkage Mis-Adjusted 
Oil Tubes Missing or Not Installed 
Properly 

Sealing Rings Missing or Broken 
Control Valve Assembly Not Proper¬ 
ly Torqued 

Primary Regulator Valve Sticking 
Throttle Valve Sticking 
Modulator Valve Sticking 
Governor Valve Sticking or Improp¬ 
erly Installed 
Worn Front Pump 
High 

Throttle Linkage Mis-Adjusted 
Sealing Rings Missing or Broken 
Control Valve Assembly Not Proper¬ 
ly Torqued 

Primary Regulator Valve Sticking 
Secondary Valve Sticking 
Throttle Valve Sticking 
Modulator Valve Sticking 
Governor Valve Sticking or Improp¬ 
erly Installed 

Stall Speed 

Low 

Converter Failure 
High 

Front Clutch Failure 
Rear Clutch Failure 
Rear Band Slipping or Rear Servo 
Failure 

Sprag Clutch Failure 
Input Shaft Broken 
Converter Failure 
No Push Start 
Fluid Level Low 
Manual Linkage Mis-Adjusted 
Primary Regulator Valve Sticking 
Rear Pump Worn or Drive Key 
Broken 

No Park Position 

Manual Linkage Mis-Adjusted 
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Torque 

Lbs. 

Rear Extension to Case. ... 14-18 

Oil Pan to Case. 100-120* 

Front Servo to Case. 100-120* 

Rear Servo to Case. 120-154* 

Pump Adapter to Pump 

Housing No. 10-24 N.C.. . 25-35 * 

Pump Adapter to Front 

Pump Housing. 17-22 

Pump Adapter to Case. 120-200* 

Rear Pump to Case. 55-66 * 


TORQUE SPECIFICATIONS 


Torque 

Lbs. 

Rear Pump to Case 

No. 10-24 N.C. 20-30 * 

Center Support to Case. . . . 120-154* 
Throttle Shaft Lock Nut. . . . 20-25 

Manual Shaft Lock Nut. . . . 20-25 

Front Servo Adjusting Screw 

Lock Nut. 20-25 

Rear Servo Adjusting Screw 

Lock Nut. 25-30 

Valve Body Bolts No. 10-24 

N.C. 20-30 * 


Torque 

Lbs. 


Valve Body to Case 14-20 

N.C. 55-66 * 

Rear Oil Screen !4-20 N.C.. 55-66 * 

Governor Valve Body to 

Counter Weight. 50-60 * 

Governor Valve Body Cover 

to Governor. 20-30 * 

Case Line Pressure Plug .... 4-6 

*lnch Pounds 


AUTOMATIC TRANSMISSION SPEEDOMETER GEARS 


TIRE SIZE 

AND R.P.M. 

AXLE RATIO 

DRIVEN GEAR 
TEETH 

DRIVE GEAR 
TEETH 

DRIVEN GEAR 
IDENTIFICATION 

14x6.50 

13-43 - 3.31:1 

21 

8 

Light Brown 

820 R.P.M. 

9-34 - 3.78:1 

21 

7 

Light Brown 

14x7.00 

13-43 - 3.31:1 

20 

8 

Light Blue 

790 R.PM. 

9-34 - 3.78:1 

20 

7 

Light Blue 





J-8001 


J-5880-8 


J-9640 


J-5864 


J-9621 


J-9615 Front Pump Oil Seal Installer 
J-9621 Rear Clutch Annular Piston and 
Seal Installer 

J-2995 Front Bearing and Snap Ring 
Installer 

J-9620 Front Clutch Annular Piston and 
Seal Installer 

J-1354 Rear Extension Housing Oil Seal 
Installer 

J-8001 Dial Indicator 
J-5864 Dial Indicator Support Shaft 
J-21111 Rear Servo Torque Wrench 
Adapter 

.250" Block Part of J-588-01 Front 
Servo Adj. Tool 
J-9639 Front Servo Torque Wrench Adapte 
J-5853 Inch Pound Torque Wrench 
J-5886 Rear Spring Compressor 
J-8092 (J-8592) Driver Handle 
J-9644 Throttle Rod and Parking Brake 
Steel Pin Remover 
J-4830-02 Rear Oil Seal Remover 
J-5886-5 Rear Spring Compressor 
Adapter 

J-9640 Rear Extension Housing Bushing 
Remover and Installer 
J-5586 Snap Ring Pliers 
J-2619 Slide Hammer 


FIGURE 145 — Automatic Transmission Tools 
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Cross Section View of the “Flash-O-Matic” Transmission — 80 Series 


This section covers the removal and 
replacement of sub-assemblies with the 
transmission in the car. 

OIL PAN, GASKET, AND/OR 
SCREEN 

Removal 

Raise the car on a hoist to provide 
working clearance and drain the fluid 
from the transmission. Remove the 
fourteen oil pan retaining cap screws 
and lock washers and remove the oil 
pan and gasket. Remove the screen re¬ 
taining clip and Alnico magnet. Re¬ 
move the screen by first removing it 
from the front pump inlet (Fig. 1). 

NOTE: The oil filter screen is made 
of a Dacron material and should 
only be cleaned by flushing with 
automatic transmission fluid. 

Do not use air pressure or clean¬ 
ing fluids. 

An internal by-pass is built into 
the filter screen as a safety feature , 
should the filter become inopera¬ 


tive as a result of foreign material 
accumulation. 



FIGURE 1 — Screen Retaining Clip 
and Alnico Magnet 


Installation 

Place the screen over the rear pump 
inlet first and then over the front pump 
inlet and install the screen retaining 
clip. 


Position a new oil pan gasket on the 
transmission oil pan flange and hold 
it in place with Lubriplate. Align the 
oil pan on the transmission oil pan 
flange and install the cap screws and 
lock washers. Tighten the cap screws 
10 to 13 Foot Pounds torque. 

Install the oil pan filler tube and 
tighten 20 to 25 Foot Pounds torque. 

Fill the transmission with fluid as 
outlined under Transmission Fluid, 
Draining and Refilling. 

PRESSURE REGULATOR VALVE 
ASSEMBLY 

Removal 

Remove the oil pan, gasket, and 
screen. 

Maintain a constant pressure on the 
spring retainer to prevent damage to 
the springs and remove the retainer 
by removing the tabs on the retainer 
from the bosses on the pressure regu¬ 
lator valve assembly. Remove the 
springs and spring pilots. 

Pull the converter pressure regula- 
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tor valve (smaller of the two valves) 
out of the regulator assembly base ap¬ 
proximately W' to drain the convert¬ 
er. Catch the fluid in a suitable con¬ 
tainer. 

Remove the lubrication tube from 
the pressure regulator valve assembly 
and the rear pump. Remove the large 
control pressure tube and the small 
compensator tube from the pressure 
regulator valve assembly and the con¬ 
trol valve assembly. 

Remove the cap screws and washers 
that attach the regulator assembly to 
the transmission case and remove the 
regulator assembly from the transmis-_ 
sion case (Fig. 2). 



Tubes Lubrication Tube 


FIGURE 2 — Identification of Oil 
Tubes 

Disassemble regulator assembly as 
outlined under Removal, Disassembly, 
Inspection, and Assembly of Units. 

Installation 

Position the pressure regulator valve 
assembly on the transmission case and 
install the cap screws and washers. 
Tighten the cap screws 17 to 22 Foot 
Pounds torque. 

Install the large control pressure 
tube and the small compensator tube 
in the regulator assembly and the con¬ 
trol valve assembly. 

Install the lubrication tube in the 
regulator assembly and the rear pump. 

Make sure the valves are fully seat¬ 
ed and free in their bores. Then install 
the springs and pilots. 

Engage the tab on the retainer with 
the boss on the regulator next to the 
gasket flange on the transmission case. 
With constant pressure on the retainer, 
engage the other tab on the retainer 
with the other boss on the regulator 
assembly. Make sure the pressure reg¬ 
ulator springs are properly seated on 
the seats in the retainer. 

Install the oil pan, gasket, and 
screen. 


CONTROL VALVE ASSEMBLY 
Removal 

Remove the oil pan, gasket, and 
screen. Remove the large control pres¬ 
sure tube and the small compensator 
pressure tube from the pressure regu¬ 
lator valve assembly and the control 
valve assembly. 

Remove the vacuum and solenoid 
unit from the transmission case. 

Loosen the front servo retaining cap 
screw. Remove the three cap screws 
and washers that attach the control 
valve assembly to the transmission 
case. 

Align the throttle valve lever hook 
to permit removal of the control valve 
assembly. 

Disengage the front servo pressure 
tubes from the control valve assembly 
and lift the assembly from the trans¬ 
mission case (Fig. 3). 



FIGURE 3 — Removing Control 
Valve Assembly 

Disassemble the control valve as¬ 
sembly as outlined under Removal, 
Disassembly, Inspection and Assembly 
of Units. 

Installation 

Position the throttle valve lever hook 
and the manual valve lever to permit 
installation of the control valve assem¬ 
bly. 

Engage the front servo tubes in the 
valve assembly and place the assem¬ 
bly on the transmission case. Install 
the retaining cap screws and lock 
washers but do not tighten. 

Tighten the front servo retaining cap 
screw 30 to 35 Foot Pounds torque. 
Tighten the control valve assembly cap 


screws 8 to 10 Foot Pounds torque. 

Install the large control pressure tube 
and the small compensator pressure 
tube in the pressure regulator and con¬ 
trol valve assembly. 

Install the vacuum and solenoid unit. 
Install the oil pan, gasket, and screen. 

FRONT SERVO 
Removal 

Remove the oil pan, gasket, screen, 
and control valve assembly. 

Remove the one cap screw and lock 
washer that attaches the front servo to 
the transmission case and, while hold¬ 
ing the actuating lever strut with one 
hand, disengage the servo from the 
dowel on the transmission case and 
remove the servo. 

Disassemble the front servo as out¬ 
lined under Disassembly, Inspection, 
and Assembly of Units. 

Installation 

Rotate the band to engage the an¬ 
chor end of the band with the anchor 
in the transmission case. Lubriplate the 
heavy end of the actuating strut and 
insert in the actuating lever. Holding 
the servo in one hand with tension on 
the adjusting screw, engage the thin 
end of the strut with the actuating strut 
on the band. Engage the servo body 
with the dowel and install the attach¬ 
ing cap screw and lock washer. Install 
the cap screw but do not tighten until 
the control valve assembly is installed. 

Install the control valve assembly, 
oil pan, gasket, and screen. 

Tighten the front servo cap screw 
30 to 35 Foot Pounds torque. 

Adjusting Front Servo 

Using Tool J-5880-01, loosen adjust¬ 
ing screw and insert .250" gauge block 
between end of adjusting screw and 
servo piston rod. Turn tool in until the 
tool overruns, back off one-half turn 
to release gauge block. Then retighten 
half turn and tighten the lock nut 20 
to 25 Foot Pounds torque (Fig. 4). 

REAR SERVO 
Removal 

Remove the oil pan, gasket, screen, 
and control valve assembly. 

Remove the two cap screws and lock 
washers that attach the rear servo to 
the transmission case. Hold the actuat- 
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FIGURE 4 — Adjusting Front Servo 

ing anchor strut with one hand; lower 
the servo from the transmission case 
and remove the anchor strut and servo. 

Remove the servo anchor from the 
adjusting screw. 

Disassemble the rear servo as out¬ 
lined under Removal, Disassembly, In¬ 
spection, and Assembly of Units. 

Installation 

Install the servo anchor on the ad¬ 
justing screw and the anchor strut on 
the anchor; rotate the band with the 
anchor strut. 

Install the actuating lever strut and 
hold with a finger. 

Place the servo body on the trans¬ 
mission case and engage the actuating 
lever with the actuating lever strut. In¬ 
stall the servo retaining cap screws and 
lock washers. Tighten the cap screws 
40 to 50 Foot Pounds torque. 

Install the control valve assembly, 
oil pan, gasket, and screen. 

Adjusting Rear Servo 

The rear servo adjustment is made 
as follows: 

Loosen the lock nut and install Tool 
J-21111 with 3 /s" drive, 6" extension, 
on adjusting screw. Tighten adjusting 
screw with a torque wrench to 9 Foot 
Pounds (Fig. 5). Then mark adjusting 
screw for reference point and back off 
screw IV 2 turns and tighten lock nut 
securely. 

NOTE: To obtain the correct torque 

specifications of 9 foot pounds with 

the use of a torque wrench adapter 



FIGURE 5 — Rear Servo Band 
Adjusting Tool J-21 1 1 1 

the following conversion formula 

can be used with torque wrenches 

so constructed that the position of 

applied load cannot be varied. 

_ TaXL 
Tw —_ 

L +A 


Tw — Wrench dial reading 
Ta = Torque exerted at the end of 
the adapter 



FIGURE 6 — Calculation of Torque 
Wrench Adapter 

L = Lever length of wrench 
A = Length of adapter 
EXAMPLE: With the use of a 12- 
inch effective length torque wrench 
plus a 6-inch adapter (Tool J-21 111) 
the torque applied to the end of 
the adapter would be 9 foot pounds 
with a dial reading of 6 foot 
pounds. 

Tw = Ta (9 ft. lbs.) X L (12") = 108 _ 

Tw= L(12") + A(6") = 18 

Tw = 6 ft. lbs. 


As it is often advantageous to change 
a torque specification from inch pounds 
to foot pounds or foot pounds to inch 
pounds, the following formula may be 
used: 

Foot Pounds X 12 = Inch Pounds 

Inch Pounds -f- 12 = Foot Pounds 

Manual Shaft Lever Seal 

Remove the oil pan, gasket, screen, 
and control valve assembly. 

Remove the detent ball and spring 
by holding the ball down and move 
the detent lever by moving the man¬ 
ual shift lever toward the rear of the 
transmission. 

Remove the manual shaft lever nut 
from the shaft and remove the detent 
lever and shaft from the case. 

Remove the manual shaft oil seal 
“O” ring from the case with a screw 
driver. 

Assembly of the manual shaft and 
"O” ring is reversal of disassembly. 

GOVERNOR BODY ASSEMBLY 
Removal 

Remove the governor inspection hole 
cover from the extension housing. 

Rotate the drive shaft until the gov¬ 
ernor is in alignment with the inspec¬ 
tion hole and remove the two retain¬ 
ing screws and lock washers (Fig. 7). 



FIGURE 7 — Removing Governor 

The governor valve flyweight and 
spring are held in the governor valve 
body by a retainer. 

Inspect the governor flyweight and 
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valve for sticking and free up as re¬ 
quired. Also inspect the oil passages 
for stoppages and leaks and the cover 
for leaks. 

Installation is reverse of removal. 

Replace with new inspection hole 
cover gasket. 

EXTENSION HOUSING REAR 
OIL SEAL 

Removal 

Raise the car on a hoist to provide 
working clearance. 

Remove the torque tube and propel¬ 
ler shaft from the transmission. 

Remove the rear oil seal using Pull¬ 
er J-2619 and J-2623 as shown in Fig¬ 
ure 27. 

Installation 

Position the seal in the housing with 
the felt of the seal toward the rear of 
the housing. Install the seal with Rear 
Oil Seal Installer J-4485 (Fig. 8). 

Install propeller shaft and torque 
tube. 

Check oil level and fill the transmis¬ 
sion with fluid to the proper level. 

REAR EXTENSION HOUSING, 
OUTPUT SHAFT, REAR PUMP, 
OIL DISTRIBUTOR, AND 
GOVERNOR ASSEMBLY 

The rear extension housing and out¬ 
put shaft assemblies, including the rear 
pump, governor, oil distributor and 
speedometer drive gear can be re¬ 
moved without removing the transmis¬ 
sion. 

Follow procedure outlined under Dis¬ 
assembly, Inspection and Assembly of 
Units. 

VACUUM AND SOLENOID 
CONTROL 

The solenoid and vacuum control 
unit is designed to operate with en¬ 
gine manifold vacuum. 

The vacuum line is connected to the 



FIGURE 8 — Installing Rear Oil Seal 

intake manifold to the left and rear 
of the carburetor. 

To provide a preliminary vacuum 
control adjustment, locate the unit to 
a 2 % 4 " measurement between the 
back face of the transmission case to 
the front edge of the control unit. 

Remove the pressure plug at the left 
side of the transmission and install the 
%" pipe plug extension provided with 
Vacuum and Solenoid Control Adjust¬ 
ing Kit J-8773. 

Connect an oil pressure gauge to 
this extension outlet. 

Disconnect the vacuum line at the 
vacuum and solenoid unit. 

Connect Tool J-8773 to the vacuum 
line and solenoid unit. 

Attach a vacuum gauge to the “T” 
fitting on test line. 

Start the engine and warm up to 
operating temperature with transmis¬ 
sion in neutral position. 

At engine idle speed of 475 R.P.M. in 
neutral, turn the needle valve on test 
line to lower the vacuum reading on 
test gauge to 13.8" Hg. Vacuum. The 
oil pressure gauge should then read 
85 P.S.I. ± 3 P.S.I. 

In order to obtain these oil pressure 
readings, loosen the vacuum and so¬ 
lenoid unit lock nut and turn the unit 
in toward the case if pressure is too 
low; if pressure is too high, turn away 
from the case. 


If proper vacuum cannot be main¬ 
tained or held after adjusting the 
needle valve on the vacuum test line, 
this would indicate a leaky diaphragm 
in the vacuum and solenoid unit or a 
possible leak in the test line connectors. 

After making the correct adjustment, 
cover the bleed hole provided in the 
needle valve to stop atmospheric pres¬ 
sure entering the test line. This will 
bring the vacuum reading on the test 
gauge to optimum engine vacuum and 
the oil pressure gauge should then 
read 55 to 65 P.S.I. 

With the rear wheels raised off the 
floor, place the transmission in D-2 po¬ 
sition. Cover the bleed hole in the 
needle valve. Then accelerate the en¬ 
gine so the transmission shifts into di¬ 
rect drive. 

The pressure gauge should then read 
25 to 35 P.S.I. 


NOTE: Fluctuation in the oil pres¬ 
sure gauge at idle in neutral is a 
natural condition (Fig. 9). 



FIGURE 9 — Checking Vacuum and 
Solenoid Control Adjustment 

With a properly tuned engine, the 
engine idle in neutral and vacuum 
reading at sea level should be 475 
R.P.M. and 18%" Hg. 

NOTE: With air conditioning , 
adjust the engine idle R.P.M. on 
all models to 500 R.P.M. with the 
air conditioning unit turned “on.” 


TRANSMISSION, CONVERTER HOUSING, AND CONVERTER REMOVAL 


TRANSMISSION REMOVAL 

Disconnect battery cable. 

Raise car on hoist and place car jack 
stands under rear of car at body sills. 
Disconnect the oil filler tube at the 


transmission oil pan and drain the 
transmission. 

Disconnect the speedometer cable 
at the transmission. 

Disconnect the rear brake hose 
bracket from the floor panel. 


Disconnect the manual shift rod at 
lever on transmission. 

Disconnect the rear shock absorbers 
from the rear axle and the stabilizer 
bar from the left axle tube. 

Disconnect the torque tube and park- 
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ing brake cable. 

Lower rear axle and move toward 
rear to separate torque tube and pro¬ 
peller shaft from transmission. 

Disconnect vacuum and solenoid unit 
vacuum line. 

Remove transmission oil pan and 
remove pressure regulator valve re¬ 
tainer and drain torque converter 
through regulator valves. 

After converter is drained replace 
oil pan temporarily with four screws. 

Remove exhaust pipes at exhaust 
manifolds and left side at muffler pipe. 

Support engine at rear being care¬ 
ful not to damage engine oil pan. 

Remove the transmission case to 
converter housing cap screws and 
washers. 

Remove the two rear crossmember 
bolts from the engine rear support to 
transmission insulator and disconnect 
the crossmember from the side sills. 

With a hydraulic hoist and a suitable 
cradle adjusted so the transmission is 
in alignment with the converter hous¬ 
ing, pull the transmission and hydrau¬ 
lic hoist to the rear to disengage the 
transmission from the housing and con¬ 
verter assembly. 


Lower the assembly and remove 
from vehicle. 

TRANSMISSION CONVERTER 
HOUSING AND CONVERTER 
REMOVAL AS AN ASSEMBLY 

Disconnect battery cable. 

Raise car on hoist and place jack 
stands under rear of car at body sills. 

Disconnect the oil filler tube at the 
transmission oil pan and drain the 
transmission. 

Disconnect the speedometer cable 
at the transmission. 

Disconnect the rear brake hose 
bracket from the floor panel. 

Disconnect the manual shift rod at 
lever on transmission. 

Disconnect the rear shock absorb¬ 
ers from the rear axle and the stabiliz¬ 
er bar from the left axle tube. 

Disconnect the torque tube and park¬ 
ing brake cable. 

Lower rear axle and move toward 
rear to separate torque tube and pro¬ 
peller shaft from transmission. 

Disconnect vacuum and solenoid unit 
vacuum line. 

Remove transmission oil pan and re¬ 


move pressure regulator valve retain¬ 
er and drain torque converter through 
regulator valves. 

After converter is drained replace 
oil pan temporarily with four screws. 

Remove the exhaust pipes at exhaust 
manifolds and left side at muffler pipe. 

Support engine at rear being careful 
not to damage oil pan. 

Remove the starter motor attaching 
bolts. 

Remove the two rear engine cross¬ 
member bolts from the engine rear sup¬ 
port transmission insulator and discon¬ 
nect the crossmember from the side 
sills. 

Remove the converter mud pan. 

Remove converter to drive plate nuts 
and washers. 

Remove the converter housing to en¬ 
gine bolts. 

Lower the transmission and engine 
far enough to clear the floor panel. 

With a hydraulic hoist and a suit¬ 
able cradle adjusted, pull the trans¬ 
mission and hoist to the rear to 
disconnect the converter housing and 
converter from the engine and flywheel. 

Lower the assembly and remove 
from vehicle. 


REMOVAL, DISASSEMBLY, INSPECTION, AND ASSEMBLY OF INDIVIDUAL UNITS 


REMOVAL OF: 

Page 


Sub-Assemblies.44 

Front and Rear Servo.45 

Rear Extension Housing. 47 

Pinion Carrier Assembly. 47 

Center Support. 47 

Front Clutch, Rear Clutch, and 

Primary Sun Gear Assemblies.47 

Front Pump. 47 

Manual Linkage Assembly. 47 

TRANSMISSION END PLAY. 46 


DISASSEMBLY, INSPECTION, AND 
ASSEMBLY OF: 

Page 


Front Pump.48 

Front Clutch.49 

Rear Clutch and Primary Sun Gear 

Assemblies.50 

Center Support.52 

Pinion Carrier Assembly.52 

Sprag Clutch.52 

Rear Extension Housing, Rear Oil 

Pump, and Output Shaft.53 

Front Servo.54 

Rear Servo.54 

Pressure Regulator Assembly.55 

Control Valve Assembly. 55 


REMOVAL OF 
SUB-ASSEMBLIES 

Before removing any of the trans¬ 
mission sub-assemblies, thoroughly 
clean the outside of the transmission 
case to prevent dirt from getting in¬ 
side of the mechanism. 

Place the transmission in holding fix¬ 
ture J-6115 and remove the oil pan 
and gasket. 

Remove the screen retaining clip and 


Alnico magnet (Fig. 10). 

Lift the screen off the rear pump in¬ 
take tube and the regulator body (Fig. 
11 ). 

Remove the vacuum control and so¬ 
lenoid assembly (Fig. 12). 

Remove the compensator pressure 
tube (Fig. 13). 

Remove the control pressure tube 
(Fig. 14). 

Remove lubrication tube from the 


pressure regulator and rear pump 
(Fig. 15). 

Remove the rear oil pump inlet tube 
from the bore in the transmission case 
(Fig. 16). 

Loosen the front servo attaching 
screw several turns (Fig. 17). 

Remove the three control valve body 
attaching cap screws. Align the manu¬ 
al shaft inner lever to permit removal 
of the valve body. Then lift the valve 
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FIGURE 10 — Removing Screen 
Retaining Clip 



FIGURE 1 1 — Removing Oil Pump 
Screen 



FIGURE 12 — Removing the Vacuum 
and Solenoid Control 

body clear of the case. Pull the body 
off of the servo tubes and remove the 
valve body (Fig. 18). 

Remove the servo apply and release 
tubes by twisting and pulling at the 
same time. Remove the pressure regu¬ 
lator valve spring retainer maintaining 
pressure on the retainer to prevent dis¬ 
tortion of the retainer and sudden re¬ 
lease of the springs (Fig. 19). 

Remove the converter and control 
pressure valve spring and pilots from 
the pressure regulator (Fig. 20). 

Remove the two pressure regulator 



FIGURE 1 3 — Removing Compensa¬ 
tor Pressure Tube 



FIGURE 14 — Removing Control 
Pressure Tube 



FIGURE 15 - Remov 
Tube 


ng Lubrication 


body attaching cap screws and wash¬ 
ers and remove the regulator body 
from the case (Fig. 21). 

NOTE: Keep the control pressure 
valve and the converter pressure 
regulator valve in the bores in the 
pressure regulator to avoid dam¬ 
age to the valves. 


SERVOS 

Remove the front servo attaching 
cap screw, hold the front servo strut 




Servo Attaching Screw 


FIGURE 16 — Removing Rear Pump 
Inlet Tube 


Servo Adjusting Screw 


FIGURE 17 — Front Servo Adjusting 
and Attaching Screws 



FIGURE 18 — Removing the Control 
Valve Body 

with the fingers; then lift the servo as¬ 
sembly from the case (Fig. 22). 

CAUTION: Do not drop the strut 
in the case. 
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FIGURE 19 — Removing Spring 
Retainer 


Converter Pressure Valve Spring 



Control Pressure Valve Spring 


FIGURE 20 — Removing Pressure 
Regulator Springs and Pilots 



FIGURE 21 — Removing the Regulator 
Body 

Remove the rear servo attaching cap 
screws. 

Lift the rear servo from the case (Fig. 
23). 

Remove the actuating strut from the 
band and the anchor strut from the 
rear band adjusting screw. 

Remove the rear pump discharge 
tube (Fig. 24). 

CHECK TRANSMISSION END 
PLAY 

Remove one of the front pump at- 



FIGURE 22 — Removing the Front 
Servo Assembly 



FIGURE 24 — Removing Rear Pump 
Discharge Tube 

taching cap screws. Mount dial indi¬ 
cator support rod J-5864 in the front 
pump cap screw hole. Mount a dial 


indicator on the support rod so that 
the contact rests on the end of the in¬ 
put shaft. 

Pry the front clutch cylinder to the 
rear of the transmission with a large 
screw driver (Fig. 25). 



FIGURE 25 — Pry Front Clutch Cylin¬ 
der Toward Rear 


Remove screw driver and set dial 
indicator on “0.” Pry the units to the 
front of the transmission by inserting 
the screw driver between the large in¬ 
ternal gear and the pinion carrier (Fig. 
26). 



FIGURE 26 — Pry Units Toward the 
Front 

Record the indicator reading for use 
during transmission assembly. End play 
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should be .010" to .029"; .015" pre¬ 
ferred. 

REAR EXTENSION HOUSING 


Remove the rear oil seal from the 
extension housing with Tool J-2619 
and J-2623 (Fig. 27). 



J-2623 


FIGURE 27 — Removing Rear Oil Seal 

Remove the extension housing cap 
screws. Carefully remove the rear ex¬ 
tension housing from the output shaft 
assembly and remove the output shaft 
assembly (Fig. 28). 



FIGURE 28 — Removing Rear Exten¬ 
sion Housing Assembly 

PINION CARRIER 


Remove the pinion carrier assembly 
from the primary sun gear shaft (Fig. 
29). 



FIGURE 29 — Removing Pinion Carrier 
Assembly 

NOTE: The selective thrust washer 


may come off with the pinion car¬ 
rier or output shaft. 

Remove the rear band through the 
rear of the case (Fig. 30). 



FIGURE 30 — Removing Rear Band 

NOTE: The depression in the rear 
band anchor strut goes toward the 
adjusting screw in the case. 

CENTER SUPPORT 

Remove the two cap screws from the 
sides of the case. These cap screws 
hold the center support (Fig. 31). Re¬ 
move the center support being careful 
not to damage the bushing (Fig. 32). 



FIGURE 31 — Removing Center Sup¬ 
port Cap Screws 


FRONT CLUTCH, REAR CLUTCH, 
AND PRIMARY SUN GEAR 
ASSEMBLIES 

Remove the front and rear clutch 
assemblies and sun gear by inserting 
sufficient pressure on the end of the 
input shaft to hold the clutch units to¬ 
gether (Fig. 33). 

Place the front and rear unit assem¬ 
blies in the pinion carrier as shown in 
Figure 53. 



FIGURE 32 — Removing Center 
Support 



FIGURE 33 — Removing Clutch 
Assemblies 

Remove the front band through the 


bottom of the case (Fig. 34). 



FIGURE 34 — Removing Front Band 

FRONT PUMP 

Remove the remaining front pump 
attaching cap screws and remove the 
front pump assembly and gasket (Fig. 
35). 

MANUAL LINKAGE ASSEMBLY 

Remove the detent ball and spring 
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FIGURE 35 —■ Removing Front Pump 
Assembly 

by holding the detent ball down and 
move the detent lever by moving the 
manual lever shaft toward the rear of 
the transmission. 

Remove the manual shaft lever nut 
and shaft from the transmission case. 

Remove the oil seal from the case 
with a screw driver. 

Remove the torsion lever assembly 
by removing the retaining clips from 
the detent and torsion lever rod and 
remove the rod. 

Remove the retaining clip and flat 
washers from the torsion lever shaft 
and remove the torsion lever assem¬ 
bly. 

Remove the torsion lever shaft from 
the case by tapping shaft out of case 
(Fig. 36). 



FIGURE 36 — Manual Linkage 
Components 

Remove the parking pawl shaft from 
the case by tilting the case or using a 
magnet (Fig. 37). 

Partially remove the toggle lever 
shaft plug by tapping on the toggle 
lever (Fig. 38). Complete the removal 
with snap ring pliers. 

Then remove the toggle lever shaft 
and assembly from the case (Fig. 39). 
NOTE: Assembly of the transmis¬ 
sion case linkage is the reversal of 
disassembly. At assembly , install 
a new toggle lever shaft plug and 
a new manual lever shaft oil seal 
by tapping in place with a plastic 
hammer. 



FIGURE 37 — Removing Parking 
Pawl Shaft 



FIGURE 38 — Removing Toggle 
Lever Shaft Plug 

DISASSEMBLY, INSPECTION, 
AND ASSEMBLY OF 
INDIVIDUAL UNITS 

FRONT PUMP 

Remove the two stator support at¬ 
taching screws and remove the stator 
support. Mark the top of the internal 
and external tooth gears with marking 
ink or a crayon to aid in assembly. 
Then lift the gears from the pump body 
(Fig. 40). 

Use a small punch to remove the oil 
seal from the pump body. 

Inspect the pump body for excessive 
wear and scores. 



FIGURE 39 — Removing Toggle 
Lever Assembly 



FIGURE 40 — Front Pump — Cover 
Removed 

Inspect the internal and external 
tooth gears, pump body, and stator 
support for scores, scratches and ex¬ 
cessive wear. 

Minor scratches and scores can be 
removed with crocus cloth. However, 
parts showing deep scratches, scores, 
or excessive wear should be replaced. 

Position a new seal in the pump 
body with the lips of the seal toward 
the pump gears. Install the seal using 
Tool J-6069. Be sure seal is bottomed 
on shoulder in pump body (Fig. 41). 

Lubricate all pump parts with trans¬ 
mission fluid before assembly. Install 
the internal and external gears in the 
pump body with the marks previously 
made in the upward position. Insert the 
stator support on the pump body and 
install the two retaining flat head 
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FIGURE 41 — Installing Front Pump 
Oil Seal 

screws. Tighten the screws 25 to 35 
Inch Pounds (2 to 3 Foot Pounds). 
Check the gears for free movement. 

FRONT CLUTCH 

Remove the clutch cover snap ring 
and remove the input shaft and fibre 
thrust washer from the clutch hub (Fig. 
42). 

NOTE: The fibre thrust washer 
may stick to the input shaft or 
clutch hub. 


FIGURE 42 — Removing Clutch 
Cover Snap Ring 


Remove the four driven and three 
steel drive clutch plates, pressure plate, 
and clutch hub from the clutch drum 
(Figs. 43 and 44). 


FIGURE 43 — Removing Clutch Hub 


FIGURE 44 — Removing Clutch Plates 

Position the Front Clutch Spring 
Compressor Tool J-5875 on the release 
spring. Then install Tool J-5886 and 
compress the spring and remove the 
snap ring and clutch release spring 
(Fig. 45). 

NOTE: The front cover snap ring 
and release spring snap ring are 
of different thickness and not in¬ 
terchangeable. The thicker snap 
ring is installed against the clutch 
release spring. 

Apply air pressure to the clutch ap¬ 
ply hole and force the piston out of 
the clutch drum bore (Fig. 46). 

Remove the outer seal from the 
clutch piston and inner “O” ring from 
the clutch drum. 

Inspect all parts for cracks or burrs 
on the thrust surfaces, splines, and ser¬ 



FIGURE 45 — Removing Clutch 
Release Spring 



FIGURE 46 — Applying Air Pressure 
to Remove Clutch Piston 

rations. Inspect the clutch plates for 
burrs on the serrations and for distor¬ 
tion, wear, and flatness. The lined 
plates should be replaced when the 
grooves in the lining are no longer 
visible and if the plates are warped. 

Minor burrs, scratches or scores can 
be removed with crocus cloth. How¬ 
ever, parts showing excessive burrs, 
scratches, scores, cracks, distortion, or 
wear should be replaced. 

Lubricate all parts with transmission 
fluid before assembly. Install a new 
“O” ring on the clutch drum and a 
new seal on the clutch piston. 

Install the piston in the drum. Press 
the piston down evenly until it bot¬ 
toms in the clutch drum bore taking 
care not to damage the outer piston 
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seal. Install the metal wear ring on 
the piston. 

Install the clutch release spring on 
the clutch piston with the concave side 
up (Fig. 47). 



FIGURE 47 — Installing Clutch 
Release Spring 

Compress the clutch release spring 
and install the proper snap ring using 
Tool J-5875 (Fig. 45). 

Do not install the clutch pressure 
plate, clutch hub, drive, and driven 
plates at this time. These parts are to 
be installed when assembling the rear 
and front clutches to sun gear shaft. 

REAR CLUTCH AND PRIMARY 
SUN GEAR ASSEMBLIES 

Remove the two piston ring type oil 
seal rings and bronze and steel thrust 
washers from the primary sun gear 
shaft (Fig. 48). 



FIGURE 48 — Removing Oil Seal 
Rings and Thrust Washers 

Remove the rear clutch assembly by 
lifting upward (Fig. 49). Then remove 
two piston ring type oil seal rings and 
primary sun gear thrust washer from 
the shaft. 

Remove the sun gear shaft from the 
pinion carrier and the two locking oil 



FIGURE 49 — Removing Rear Clutch 
Assembly 

seal rings from the shaft. 

Remove the pressure plate retaining 
snap ring, the clutch pressure plate, 
sintered metal clutch plates, and steel 
clutch plates from the clutch drum 
(Figs. 50 and 51). 



FIGURE 50 — Removing Clutch Pres¬ 
sure Plate Snap Ring 

Position the Rear Clutch Spring Com¬ 
pressor J-5886 over the spring retain¬ 
er. Exert sufficient pressure by turning 
the tool nut to compress the spring 
and remove the snap ring (Fig. 52). 

Remove the compressor tool, retain¬ 
er, and release spring. Apply air pres- 



FIGURE 51 — Removing Clutch 
Plates 

/J-5886 



FIGURE 52 — Removing Clutch 
Release Spring 

sure to the clutch apply hole and force 
the piston out of the clutch drum. 

Remove the clutch piston oil seal 
from the piston and the “O” ring from 
the clutch drum. 

Inspect the primary sun gear and 
shaft for burrs, scratches, worn ring 
grooves, and broken teeth. Use an 
awl to check the front clutch lubrica¬ 
tion ball check valve in the front end 
of the sun gear shaft for freedom of 
movement. Inspect the clutch drum for 
scores on the band surface and in the 
piston bore. Inspect the drums for bro¬ 
ken serrations and needle bearings 
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and bushing for brinnelling and exces¬ 
sive wear. 

Inspect the clutch piston and pres¬ 
sure plate for burrs, cracks, and 
scratches. 

Inspect the bronze sintered metal 
plates for excessive wear and if the 
grooves in the plates are no longer 
visible, or if the plates are not flat, re¬ 
place the plates. 

Check the steel plates for scratches 
and burrs. 

Check each steel plate for proper 
coning. Each plate is coned to .010" 
to .020" clearance. Replace any steel 
plate that does not have proper con¬ 
ing. In the event that a clutch plate, 
sintered metal or steel replacement is 
required, the entire clutch pack should 
be replaced. 

NOTE: The rear clutch sintered 

metal plates differ from the front 

clutch sintered metal plates and 

are not interchangeable. 

Lubricate all parts of the rear clutch 
assembly with transmission fluid before 
assembly. 

Install a new clutch piston inner “O” 
ring seal on the clutch drum hub, and 
a new clutch piston outer seal on the 
clutch piston, and install the piston in 
the clutch drum bore. Press the piston 
down lightly until it bottoms in the 
clutch drum, taking care not to damage 
the outer piston seal. 

Install the clutch release spring and 
retainer in the clutch drum. Position 
the rear clutch spring compressor on 
the spring retainer and compress the 
clutch spring and install the snap ring. 
Be sure the snap ring is properly seat¬ 
ed in the groove. Then release the 
pressure on the spring. Remove the 
tool and install the bronze plates and 
steel plates alternately starting with a 
steel plate. The steel plates are installed 
with the concave side in the upward 
position. 

The serrations of the steel plates 
must be aligned with the serrations in 
the clutch drum. 

Install the clutch pressure plate with 
the smooth side downward and install 
the pressure plate retaining snap ring. 

Install the two locking piston ring 
type seals on the short end of the pri¬ 
mary sun gear shaft and place the 
shaft in the pinion carrier with the 
sun gear resting in the pinion carrier. 

Install the sun gear thrust washer. 


Install the two piston ring type seals 
on the sun gear shaft adjacent to the 
sun gear and position the rear clutch 
assembly on the sun gear shaft with 
open end of the clutch upward. 

Care should be taken to prevent 
breakage of the seal rings on the sun 
gear shaft during rear clutch installa¬ 
tion on the sun gear shaft. Install the 
two remaining piston ring type seals 
on the primary sun gear shaft. 

Place the steel and bronze thrust 
washer on the rear clutch hub. Lubri¬ 
cate the oil seal rings with Lubriplate 
to insure against ring breakage. 

Install the front clutch drum on the 
sun gear shaft (Fig. 53). 



FIGURE 53 — Installing Front Clutch 
Drum 

Install the clutch hub in the clutch 
drum bore with the thrust surface up¬ 
ward. 

Install the front clutch hub fibre 
thrust washer (Fig. 54). 

Install the clutch pressure plate with 
the smooth side up (Fig. 55). 

Install the driven sintered metal 
plates and the steel drive clutch plates 
alternately, starting with a lined driven 
plate (Fig. 56). 

Install the input shaft and front 
bronze thrust washer (Fig. 57). 

Install the front clutch snap ring, 



FIGURE 54 — Installing Clutch Hub 
and Thrust Washer 



FIGURE 55 — Installing Pressure 
Plate 

making sure that it is seated securely 
in the snap ring groove (Fig. 58). 

NOTE: The snap ring that retains 
the front clutch return spring has 
two tangs at the gap of the ring 
and is heavier than the snap ring 
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FIGURE 56 — Installing Clutch Drive 
and Driven Plates 



FIGURE 57 — Installing Front Input 
Shaft and Bronze Thrust Washer 


retaining the input shaft to the 
drum and has only one tang. 



FIGURE 58 — Installing Front Clutch 
Snap Ring 

After the front and rear clutch units 
and shafts are assembled together, do 
not allow them to come apart. The 
steel and bronze thrust washers be¬ 
tween both units can come out of po¬ 
sition. If this happens, the units will 
have to be separated and assembled 
in a vertical position. 

CENTER SUPPORT 

The center support is serviced as an 
assembly. Therefore, there is no dis¬ 
assembly or assembly procedure. 

Inspect the support for burrs or dis¬ 
tortion, the bearing surface for scores 
or scratches. 

PINION CARRIER ASSEMBLY 

The pinion carrier is serviced as an 
assembly. Therefore, there is no dis¬ 
assembly or assembly procedure. 

Inspect the band surface and the in¬ 
ner and outer bushings for scores. Ro¬ 
tate pinions on their shafts to check 
for freedom of movement and for worn 
or broken teeth. Use a feeler gauge 
to check pinion end play. End play 
should be .010" to .020". Inspect pin¬ 
ion shafts for tightness to the pinion 
carriers. 


SPRAG CLUTCH ASSEMBLY 

A sprag clutch assembly is incorpo¬ 
rated in the pinion carrier. 

The sprag clutch will perform the 
function of the rear band in low ratio 
while in D-l range. When torque from 
the engine is delivered through the 
front clutch, the torque reaction on the 
one-way sprag clutch causes it to lock 
up and hold the drum stationary. Thus 
giving low gear ratio. At the time of 
a 1-2 upshift, the front servo is en¬ 
gaged and as soon as the front band 
picks up the reaction torque, the one¬ 
way sprag clutch will start to free 
wheel and the transmission will be in 
second gear ratio. 

NOTE: There is no possible over¬ 
lap or underlap of elements on 
this shift. On a 2-1 downshift , as 
soon as the front servo is released , 
the one-way sprag clutch will im¬ 
mediately pick up the torque. 

In low range, the rear band is ap¬ 
plied to give braking action because 
if it were not, the one-way sprag clutch 
would free wheel when torque is ap¬ 
plied from the rear wheels as when 
the vehicle is coasting. 

In reverse range, the reaction torque 
on the rear drum is in the opposite 
direction and the rear band must also 
be applied to hold the drum as the 
one-way sprag clutch would be free 
wheeling. 

The purpose of the one-way sprag 
clutch is to aid in the timing of the 1-2 
upshift and 2-1 downshift. 

There are 24 sprags in the clutch as¬ 
sembly. 

The outer race is fitted in the pinion 
carrier assembly and is held in place 
by a snap ring. The inner sprag race 
is a machined surface on the center 
support (Fig. 59). 


Center Snap Sprag Sprag Clutch Pinion 
Support Ring Clutch Outer Race Carrier 



FIGURE 59 — Center Support, Sprag 
Clutch, and Pinion Carrier Assembly 

When installing the sprag clutch the 
lip side of the sprag case is located 
down into the outer race of the planet 
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carrier assembly with the copper ten¬ 
sion springs toward the center sup¬ 
port. 

After the planet carrier and sprag 
assembly are installed in the case, the 
planet carrier will free wheel when 
turned counterclockwise and lock up 
when turned clockwise. 

REAR EXTENSION HOUSING, 
REAR OIL PUMP, AND OUTPUT 
SHAFT 

Disassembly 

Remove the speedometer gear. 

Before removing the rear extension 
housing, if the rear oil seal is to be 
replaced, remove the rear oil seal 
using Puller J-2619 and J-2623 (Fig. 27). 

Remove the extension housing cap 
screws and carefully remove the hous¬ 
ing (Fig. 60). 


FIGURE 60 — Removing Rear 
Extension Housing 

Remove the rear pump and output 
shaft assembly from the case and plan¬ 
et carrier. 

Remove the speedometer drive gear 
snap ring, gear, and drive gear ball 
from the output shaft. Remove the oil 
distributor sleeve and oil distributor 
from the output shaft, exercising care 
not to damage the oil seal rings (Fig. 
61). 

Remove the governor snap ring, gov¬ 
ernor assembly, and governor drive 
ball from the output shaft (Fig. 62). 

Rear Pump 

Remove the rear oil pump assembly 
and rear pump drive key from the out¬ 
put shaft (Fig. 63). 

Remove the screws and lock wash¬ 
ers from pump cover and remove the 
cover. Mark the top face of the gears 
with marking ink or a crayon to assure 
correct installation of gears upon as¬ 
sembly. 

Remove the drive and driven gears 
from the pump body (Fig. 64). 


FIGURE 61 — Removing Oil 
Distributor Sleeve 



FIGURE 62 — Removing Governor 
Assembly 



FIGURE 63 — Rear Oil Pump 
Assembly 


FIGURE 64 — Component Parts of 
Rear Oil Pump 

Inspect the gear pockets and cres¬ 
cent of the pump body for scores or 
pitting. Inspect the bushing and drive 
and driven gear bearing surfaces for 
scores. 

Check all fluid passages for ob¬ 
structions and clean if necessary. In¬ 
spect the mating surfaces, gear teeth, 
pump body, and cover for burrs. If 
any pump parts are defective beyond 
minor burrs or scores, which cannot 
be removed with crocus cloth, replace 
complete pump as a unit. 

Inspect the output shaft thrust sur¬ 
faces and journals for scores and the 
internal gears for broken teeth. Check 
the ring grooves, splines, and gear 
teeth for burrs, wear, or damage. The 
output shaft is a two piece assembly 
and is serviced separately. 

Inspect the distributor and sleeve 
mating surfaces for excessive wear and 
for burrs, scores, or leakage. 

Assembly 

Install the rear pump drive and driv¬ 
en gears with the marks facing upward. 
Install the pump cover, attaching 
screws, and lock washers. Tighten the 
Va" screws 50 to 60 Inch Pounds (4 to 
5 Foot Pounds) torque and the No. 
10/24 screw 20 to 30 Inch Pounds (2 
Foot Pounds) torque. Check the pump 
for free movement of the gears. 

Install the rear pump drive key in 
the output shaft and install pump on 
shaft. Install governor drive ball in 
shaft, install governor assembly, and 
secure in place with governor snap 
ring. 

Install the four oil seal rings, sleeve, 
and distributor assembly. Compress 
each ring with the fingers and care¬ 
fully install the sleeve over the rings 
to insure against ring breakage (Fig. 
65). 

Install speedometer gear drive ball 
in output shaft, speedometer drive 
gear, and snap ring (Fig. 66). 
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FIGURE 65 — Installing Sleeve and 
Distributor Assembly 



FIGURE 66 — Installing Speedometer 
Gear 


FRONT SERVO 

Remove the servo pressure tubes 
from the servo body. Hold pressure 
against the servo piston and remove 
the snap ring (Fig. 67). 

Remove the servo spring. Remove 
the servo piston from the guide. Then 
remove the “O” rings (Fig. 68). 

The actuating lever and shaft is held 
in place by a roll pin. Remove the roll 
pin from the servo body with a Vs" 
drift (Fig. 69). 

Inspect the servo body for cracks, 
burrs, and obstructed fluid passages 
and the piston bore and stem for 
scores. Inspect the actuating lever and 
shaft for wear and freeness. 



FIGURE 67 — Removing Front Servo 
Snap Ring 



Release Front Servof 
Spring Cylinder 


FIGURE 68 — Front Servo 
Components 



FIGURE 69 — Removing Front Servo 
Actuating Lever Shaft Roll Pin 

Lubricate all servo parts with trans¬ 
mission fluid before starting to assem¬ 
ble. Install the servo piston and piston 
guide together. Then install the servo 
spring in the body and install the servo 
piston and guide. Press the guide into 
the servo body and install the snap 
ring. 


Install the actuating lever, shaft, 
and roll pin. Check the servo piston 
for freeness of movement by pressing 
down piston at guide end or by using 
air pressure. 

Install servo pressure tubes. 

REAR SERVO 

Remove the actuating lever roll pin 
with a Vs" drift. Remove the actuating 
lever shaft, washers, needle bearings, 
and lever (Fig. 70). 



FIGURE 70 — Removing Rear Servo 
Actuating Lever Roll Pin 

Remove the rear servo snap ring 
and retainer (Fig. 71). 



FIGURE 71 — Removing Rear Servo 
Snap Ring 


Remove the servo release spring, 
piston, and piston seal (Fig. 72). 
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FIGURE 72 — Component Parts of 
Rear Servo 

Inspect the servo body for cracks, 
burrs, and obstructed passages and the 
piston bore and stem for scores. Inspect 
the actuating lever, shaft, and needle 
bearings for wear and brinnelling. 

Lubricate all parts of the servo with 
transmission fluid before starting as¬ 
sembly. 

Install new servo seal and the servo 
piston in servo body. Then install re¬ 
lease spring, retainer, and retainer 
snap ring. 

Install the actuating lever needle 
bearing in the lever. Place the actuat¬ 
ing lever in the servo body with the 
two spacer washers held on the lever 
with Lubriplate. Insert the lever shaft 
in the servo body aligning the hole in 
the shaft with the roll pin. Tap the roll 
pin in place. 

NOTE: The tab on the spring re¬ 
tainer must fit into the slot in the 

servo body. 


Wash all parts thoroughly in clean¬ 
ing solvent and blow dry with com¬ 
pressed air. Inspect the regulator body 
and cover mating surfaces for burrs. 
Check all fluid passages for obstruc¬ 
tions. Inspect the control pressure and 
converter pressure valves and bores 
for burrs and scores. Remove all burrs 
carefully with crocus cloth. Check free 
movement of the valves in their respec¬ 
tive bores. The valves should fall freely 
into the bores when both the valve and 
bore are dry. Inspect the valve springs 
for distortion. 

When assembling, be careful to 
avoid damaging the parts. Position the 
check valve spring and valve in the 
regulator cover. Position the separator 
plate on the regulator cover. Place the 
regulator cover and separator plate 
on the regulator body. Then install the 
attaching screws. Tighten the screws 
20 to 30 Inch Pounds (2 Foot Pounds) 
torque. Insert the valves in the pres¬ 
sure regulator body. 

CONTROL VALVE ASSEMBLY 
Disassembly 

During disassembly of the control 
valve assembly, avoid damage to the 
valve parts and keep the parts clean. 
Place the valve assembly on a clean 
surface while performing the disassem¬ 
bly operation. 



Control Pressure 
Valve ^ 


Sleeve and 
Retainer ^ 


Control Pressure 
Valve Spring v 


Separator 

Plate 


•pacer 


Front Pump 
Check Valve 


Converter Pressure 
Valve Spring 


Converter 
Pressure Valve 


Converter 


Retainer 


FIGURE 73 — Pressure Regulator Assembly 


PRESSURE REGULATOR 
ASSEMBLY 

Remove the valves from the regu¬ 
lator body (Fig. 86). Remove the regu¬ 
lator body cover attaching screws and 
remove the cover. 

Remove the check valve and spring 
from the separator plate. Then remove 
the separator plate from the regulator 
body. 


Remove the manual valve from the 
upper valve body. Push the downshift 
valve into its bore to remove the vac¬ 
uum control lever hook. 

Remove the downshift valve and 
spring. 

Remove the four cap screws that re¬ 
tain the valve bodies. 

Remove the body and separator 
plates from the valve bodies. The body 
plate is attached to the lower valve 


body by a Fillister head screw and to 
the upper valve body by a Fillister 
head and flat head screw. The separa¬ 
tor plate is held to the lower valve 
body cover by two Fillister head 
screws. 

Remove the cover end plate from 
the lower valve body cover. Then re¬ 
move the 1-2 shift valve and spring 
and the governor safety valve spring 
and valve. 

NOTE: When removing the front 

and rear or end plates , apply 

pressure to the plates as they are 

spring loaded. 

Remove the four screws from the 
lower valve body side plate. Then re¬ 
move the reverse inhibitor valve plug. 
Remove the governor plug and range 
control valve. 

Remove the four screws that retain 
the end body to the lower body keep¬ 
ing pressure on the end body as it is 
spring loaded. Remove the 2-3 shift 
valve inner and outer springs and the 
2-3 shift valve. Remove the orifice con¬ 
trol valve and spring and remove the 
transition valve spring and valve. Re¬ 
move the orifice control valve plug 
and the 2-3 shift valve plug from the 
end body. The end body plate should 
be removed for cleaning the end body. 

The rear pump check valve, spring, 
and sleeves generally should not be 
removed. The sleeve may be removed 
with snap ring pliers. 

Remove the rear plate and throttle 
return springs retained by three screws 
to the upper valve body. Then remove 
the compensator cut-off valve. 

Remove the front plate retained by 
two screws to the upper valve body. 

Remove the compensator valve plug, 
sleeve, spring, and valve. 

Remove the modulator valve and 
spring assembly. The outer spring is 
retained to the modulator valve by 
three retaining flanges. 

The spring may be removed by tilt¬ 
ing and pressing outward on the re¬ 
tainer. 

Remove the throttle valve (Fig. 74). 

Clean all parts thoroughly in a 
cleaning solvent, then blow dry with 
compressed air. 

Inspect all valve and plug bores for 
scores. Check all fluid passages for 
obstructions. Inspect the check valves 
for free movement. Inspect all mating 
surfaces for burrs and distortion. In- 
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spect all plugs and valves for burrs 
and scores. 

NOTE: Crocus cloth can be used 
to polish the valves and plugs if 
care is taken to avoid rounding 
the sharp edges of the valves and 
plugs. 

Inspect all springs for distortion. 
Check all valves and plugs for free 


movement in their respective bores. 
Valves and plugs, when dry, must fall 
from their own weight in their respec¬ 
tive bores. 

Assembly 

When assembling the control valve 
bodies, always use the following pro¬ 
cedure: 

Install the valve body-plate on the 
upper valve body retained by one 



Fillister head and one flat head screw. 
Do not tighten the screws. If the rear 
pump check valve sleeve, valve, and 
spring were removed from the lower 
valve body, install same carefully stak¬ 
ing the sleeve in the bore with the 
smooth end against the valve. 

Place the upper body on the lower 
body and install the Fillister head 
screw but do not tighten the screw. 

«: 


tffflW'M 




- V) f * 

27 


1. Separator Plate 

2. Cover — Lower Body 

3. Governor Safety Valve 

4. Governor Safety Valve Spring 

5. Cover End Plate 

6. 1-2 Shift Valve Spring 

7. 1-2 Shift Valve 

8. Body Plate 

9. Side Plate 

10. Range Control Valve Spring 

11. Range Control Valve 

12. Lower Body 

13. Orifice Control Valve Spring 

14. Orifice Control Valve 

15. 2-3 Shift Valve Spring, Outer 

16. 2-3 Shift Valve Spring, Inner 



33. Modulator Valve Spring, Inner 

34. Modulator Valve 

35. Modulator Valve Spring, Outer 

36. Modulator Valve Outer Spring Retainer 

37. Compensator Valve Plug 

38. Compensator Valve Sleeve 

39. Front Plate 

40. Compensator Valve 

41. Compensator Valve Spring 

42. Throttle Valve 

43. Throttle Valve Spring 

44. Downshift Valve 

45. Retainer and Pin 

46. Vacuum Control Lever 

47. Manual Valve 

48. Vacuum Control Lever Hook 



17. Orifice Control Valve Plug 

18. End Body 

19. Governor Plug 

20. Reverse Inhibitor Valve Plug 

21. 2-3 Shift Valve 

22. Transition Valve 

23. Transition Valve Spring 

24. 2-3 Shift Valve Plug 

25. End Body Plate 

26. Throttle Valve Return Springs 

27. Rear Plate 

28. Compensator Cut-off Valve 

29. Upper Body 

30. Rear Pump Check Valve Spring 

31. Rear Pump Check Valve 

32. Rear Pump Check Valve Sleeve 

FIGURE 74 — Control Valve Body 
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Place the lower valve body cover 
and separator plate on the lower valve 
body and install the two Fillister head 
screws but do not tighten the screws. 

Install the four cap screws and lock- 
washers; torque tighten the four screws 
to 72 Inch Pounds. Then tighten the 
Fillister head screws and flat head 
screw 20 to 30 Inch Pounds. 

Insert each valve dry in their respec¬ 
tive bores, rotating them to make sure 
that they are free before final assem¬ 
bly in the valve body. 

If any sticking or binding occurs, the 
valve bodies will have to be separated 
and each surface lapped on crocus 
cloth using a surface plate or plate 
glass to insure against low or high 
spots or a warped condition. 

NOTE: Lubricate all valves and 
plugs with Automatic Transmission 
Fluid before final assembly in 
their respective bores. 

Install the 1-2 shift valve spring and 
valve in the lower valve body cover. 
Install the governor safety valve and 
spring and the cover end plate with 
two Fillister head screws. 

Install the range control valve, the 
governor plug, the reverse inhibitor 
valve plug, and spring in the lower 
valve body. Install the side plate with 
four Fillister head screws. 

Install the orifice control valve spring 
and valve, the 2-3 shift valve, the 2-3 
shift valve inner and outer springs, the 
transition valve and spring in the low¬ 
er valve body. 

Install the orifice control valve plug 


and the 2-3 shift valve plug in the low¬ 
er valve body end body. 

Install the end body to the lower 
valve body guiding the 2-3 shift valve 
inner spring into the 2-3 shift valve 
plug. 

Install the end body with the three 
long Fillister head screws and the spe¬ 
cial short Fillister head screw. 

NOTE: Make sure the inner spring 

is piloted on the 2-3 shift valve 

plug. 

Install the modulator valve and 
spring assembly. 

Install the compensator valve, com¬ 
pensator spring, compensator plug and 
sleeve with the castellated end out to 
the plate and the smooth end in to the 
spring in the upper valve body. 

Install the front plate with two Fillis¬ 
ter head screws. 

Install the throttle valve, the throttle 
valve spring, and downshift valve in 
the opposite end of the upper valve 
body. 

Install the vacuum control lever hook 
in the lever and insert the hook in the 
downshift valve. 

To install the lever hook in the down¬ 
shift valve, push the valve into the 
valve body and insert the hook. 

Install the compensator cut-off valve 
in the rear end of the upper valve body. 

Install the rear plate so that the edge 
of the plate fits into the land of the 
throttle valve and install one screw to 
hold the rear plate in place. 

Install the two throttle return springs 
over the end of the throttle valve and 


install the two remaining Fillister head 
screws. 

Install the manual valve. 

After the valve body is assembled, 
check the adjustment of the vacuum 
control lever hook. The adjustment of 
the lever at the boss on the valve body 
should have a free movement of ap¬ 
proximately .005" to .015" clearance 
(Fig. 75). 



FIGURE 75 — Adjustment of Vacuum 
Control Lever Hook 

To obtain this adjustment, bend the 
hook at the small end where the hook 
enters the hole in the lever (Fig. 76). 



FIGURE 76 - Bend Hook at Small End 


ASSEMBLY OF UNITS IN CASE 


INSTALLATION OF: 

FRONT PUMP. 

FRONT BAND. 

FRONT CLUTCH, REAR CLUTCH, AND 
PRIMARY SUN GEAR ASSEMBLIES. . 

CENTER SUPPORT. 

REAR BAND. 

PINION CARRIER. 


Page 

. 57 
. 57 

. 57 
. 58 
. 58 
. 58 


Page 

OUTPUT SHAFT AND REAR PUMP 


ASSEMBLY. 58 

REAR SERVO. 59 

REAR PUMP DISCHARGE PIPE. 59 

FRONT SERVO. 59 

VALVE CONTROL ASSEMBLY. 59 

PRESSURE REGULATOR ASSEMBLY. 59 


INSTALLATION OF: 

FRONT PUMP 

Install new front pump to case gas¬ 
ket and install the front pump assem¬ 
bly. Install the four front pump attach¬ 
ing cap screws and tighten 17 to 22 
Foot Pounds torque (Fig. 77). 


FRONT BAND 

Install the front band through the 
bottom of the case positioning the 
band so that the anchor end of the 
band is aligned with the anchor in the 
case (Fig. 78). 


FRONT CLUTCH, REAR 
CLUTCH, AND PRIMARY SUN 
GEAR ASSEMBLIES 

Install the front clutch, rear clutch, 
and primary sun gear assembly in the 
transmission case. DO NOT ALLOW 
















58 


FLASH-O-MATIC TRANSMISSION - 80 Series 



FIGURE 77 — Installing Front Pump 



FIGURE 78 Installing Front Band 

THE CLUTCH ASSEMBLIES TO SEPA¬ 
RATE. Insert the input shaft through 
the front pump exerting sufficient pres¬ 
sure on the ends of the input and pri¬ 
mary sun gear shaft so that the assem¬ 
blies do not separate (Fig. 79). 



FIGURE 79 — Installing Clutch 
Assemblies 

CENTER SUPPORT 

Install the center support in the trans¬ 
mission case so that the holes in the 
support are aligned with the holes in 
the case (Fig. 80). Install the two cap 
screws and lock washers. 





NOTE: These two cop screws are 
located on the outside of the 
transmission case and the two 
lockwashers must be installed with 
the rolled edge of the washer 
toward the transmission case to 
assure a tight seal. Tighten the 
cap screws 20 to 25 Foot Pounds 
torque. 


FIGURE 80 — Installing Center 
Support 

REAR BAND 

Install the rear band in the trans¬ 
mission case through the rear of the 
case. Position the band so that the an¬ 
chor side (the anchor side of the band 
has a depression in it) is toward the 
rear adjusting screw (Fig. 81). 


FIGURE 81 — Installing Rear Band 

PINION CARRIER 

Install the primary sun gear thrust 
washer using Lubriplate to hold it in 
place on the pinion carrier (Fig. 82). 

Align the piston ring type seals on 
the sun gear shaft, lubricate them to 
prevent breakage. Install the pinion 
carrier in the case with the front thrust 
selective washer on the rear of the 
pinion carrier (Fig. 83). 


FIGURE 82 — Installing Primary 
Gear Thrust Washer 


FIGURE 83 — Installing Pinion Car¬ 
rier and Front Thrust Selective 
Washer 

NOTE: End play reading taken at 
time of disassembly should deter¬ 
mine the proper size selective 
thrust washer for assembly. These 
washers are furnished in the fol¬ 
lowing thicknesses: 

.061 "-.063" .081 "-.083" 

.067"-.069" .092"-.094" 

.074"-.076 " 1.05"-l .07" 

OUTPUT SHAFT AND REAR 
PUMP ASSEMBLY 

Install new gaskets on each side of 
the rear pump body holding them in 
place with Lubriplate. 

Carefully install the output shaft in¬ 
ternal gear and rear pump assembly 
so the internal gear meshes with the 
carrier pinion gears and the three oil 
distributor tubes with the holes in the 
case (Fig. 84). 

Install the rear extension housing 
over the output shaft assembly (Fig. 
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FIGURE 84 — Installing Output Shaft 
and Rear Pump Assembly 

85). Install the attaching cap screws 
and lock washers and tighten 28 to 30 
Foot Pounds torque. The lock washers 
must be installed with the rolled edge 
of the washer toward the extension 
housing to assure a tight seal. 



FIGURE 85 — Installing Rear 
Extension Housing 

Position the rear oil seal in the hous¬ 
ing. Install the seal with rear oil seal 
installer J-4485 (Fig. 86). 

Recheck end play as illustrated in 
Figures 25 and 26. 



FIGURE 86 — Installing Rear Oil 
Seal 

REAR SERVO 

Install the anchor strut on the rear 
band adjusting screw at the side of 
the transmission case turning the rear 
band in place against the anchor strut 
(Fig. 87). 

Install the actuating strut on the ac- 



FIGURE 87 — Installing Rear Band 
Anchor Strut 

tuating lever, holding strut in place 
with fingers, and place the rear servo 
on the transmission case engaging the 
actuating strut in the band. Install the 
attaching cap screws and tighten 40 
to 50 Foot Pounds torque (Fig. 88). 



FIGURE 88 — Installing Actuating 
Strut 

NOTE: The attaching cap screw 
with the pointed end also anchors 
the center support to the trans¬ 
mission case. 

REAR PUMP DISCHARGE PIPE 

Install a new “O” ring on the rear 
pump discharge tube and install in case 
(Fig. 89). 

Install rear pump suction tube with 
new “O” ring. Tap in place with “O” 
ring e'nd into rear pump. 

FRONT SERVO 

Seat band against anchor in case. 
With the aid of Lubriplate, place the 
front servo actuating strut on actuat¬ 
ing lever on front servo. Engage strut 
with band when placing front servo 
on case aligning the hole in servo with 
dowel in case (Fig. 90). 

Install front servo cap screw turning 
screw in approximately three turns. It 
will be secured following valve con¬ 
trol installation. 



FIGURE 89 — Install Rear Pump 
Discharge Tube 



FIGURE 90 — Installing Front Servo 
VALVE CONTROL ASSEMBLY 

Install valve control assembly align¬ 
ing the two front servo tubes with the 
holes in the valve body and the man¬ 
ual valve with the inside lever. Tight¬ 
en the three screws of the valve body 
8 to 10 Foot Pounds torque. Tighten 
the front servo cap screw 30 to 35 
Foot Pounds torque (Fig. 91). 

PRESSURE REGULATOR 
ASSEMBLY 

Install pressure regulator assembly 
to transmission case. Tighten the cap 
screws 17 to 22 Foot Pounds torque 
(Fig. 92). 

Install the pressure regulator valve 
springs and guides (Fig. 93). Engage 
the tab on the retainer with the boss 
on the regulator next to the gasket 
flange on the transmission case. 

With constant pressure exerted 
against the retainer, engage the re¬ 
tainer with the other boss on the regu¬ 
lator assembly. 
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FIGURE 91 — Installing Control 
Valve 


Install the large control pressure 



FIGURE 92 — Installing Pressure 
Regulator Assembly 


tube, the small compensator pressure 
tube, the lubrication tube, the oil 
screen, oil screen retaining clip and 
Alnico magnet. 

Tighten front servo attaching screw 
and adjust the front band as outlined 
in Minor Service and Repairs. 



FIGURE 93 — Installing Pressure 
Regulator Springs 

Install the solenoid and vacuum con¬ 
trol. 

Install a new oil pan gasket on the 
oil pan; tighten the oil pan cap screws 
10 to 13 Foot Pounds torque. 

Adjust the rear band as outlined in 
Minor Service and Repairs. 


TRANSMISSION, CONVERTER HOUSING, AND CONVERTER INSTALLATION 


TRANSMISSION INSTALLATION 

Position the front pump drive tangs 
on the converter in a horizontal posi¬ 
tion. Use a thin screw driver to posi¬ 
tion the front pump external tooth 
drive gear lugs in a vertical position. 

Carefully slide the transmission as¬ 
sembly into the torque converter and 
converter housing. Do not force the 
transmission into the converter by 
using the retaining screws to draw the 
transmission into position as it may 
cause damage to the converter front 
pump. Make sure the transmission fits 
“snugly” against the converter hous¬ 
ing. 

Install the retaining cap screws. 
Tighten the cap screws 40 to 45 Foot 
Pounds torque. 

Install the rear crossmember to the 
transmission extension housing and side 
sill members. 

Connect torque tube, propeller shaft, 
shock absorbers, rear brake hose brack¬ 
et, parking brake cable, speedometer 
cable, manual shift linkage, vacuum 
line, oil filler tube, stabilizer bar and 
exhaust pipe. 

Lower the car and connect the bat¬ 
tery cable. 

Fill transmission with Automatic 
Transmission Fluid Type A, “AQ-ATF”, 
Suffix “A”. 

Road test car for transmission oper¬ 
ation and proper shift pattern. 



FIGURE 94 — Transmission Installed 
in Car 


TRANSMISSION, CONVERTER 
HOUSING, AND CONVERTER 
INSTALLATION AS AN 
ASSEMBLY 

With the converter housing, con¬ 
verter, attached to the transmission, 
place hydraulic hoist with cradle un¬ 
der transmission assembly. 

Align converter housing with engine. 

Install the two lower engine to con¬ 
verter housing bolts in the engine block 
to guide the housing into place. 

Move the entire assembly forward 
guiding the converter pilot into the 
crankshaft and drive plate. 

Install the remaining lower two bolts, 
the plain washers, lock washers and 
nuts on the lower bolts. Install the three 


upper converter housing to engine cap 
screws and tighten securely. 

Raise the assembly and install the 
rear crossmember to the transmission 
extension housing and side sill mem¬ 
bers. 

Connect torque tube, propeller shaft, 
shock absorbers, rear brake hose 
bracket, parking brake cable, speed¬ 
ometer cable, manual rod shift link¬ 
age, oil filler tube, stabilizer bar and 
exhaust pipes. 

Install starter on converter housing. 

Connect the drive plate to torque 
converter and tighten the nuts 23 to 
28 Foot Pounds torque. 

Install the converter mud pan. 

Lower the car from the hoist and 
connect the battery. 

Fill transmission with Automatic 
Transmission Fluid Type A, “AQ-ATF”, 
Suffix “A”. 

Road test car for transmission oper¬ 
ation and proper shift pattern. 

SELECTOR LEVER LINKAGE 
ADJUSTMENT 

Place the gear selector lever in “L” 
Low Range. Disconnect the gear shift 
rod trunnion from the transmission lev¬ 
er. Make certain the transmission lever 
is in the extreme rear position. Adjust 
the trunnion on the gear shift rod to 
enter freely into the hole in the bush¬ 
ing in the transmission lever, replace 
washer and secure with cotter key. 
Check the gear selector lever in all 
positions from “P” to “L”. 
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When the selector lever is 
moved to the neutral position, 
the manual control valve is po¬ 
sitioned so that control pressure 
is blocked at the manual valve; 
therefore, the clutches and ser¬ 
vos cannot apply. There is no 
transmission of power through 
the transmission in the neutral 
position. 

The pressure regulating sys¬ 
tem, however, is functioning. 
With the engine running, the 
front pump is driven and fluid is 
picked up from the sump of the 
pan by the front pump inlet. Flu- 


HYDRAULIC OIL CIRCUITS 

NEUTRAL - ENGINE RUNNING 

id, under pressure produced by 
the front pump, is directed to the 
front pump check valve and to 
the control pressure regulator 
valve. This pressure opens the 
front pump check valve and, 
when the pressure reaches the 
control pressure regulator valve, 
it is regulated to the desired pres¬ 
sure, which is called control pres¬ 
sure. The excess pressure is 
exhausted to the converter and 
the converter pressure regulator 
valve to fill the converter, regu¬ 
late the converter pressure, and 
to lubricate the transmission. 


Control pressure is directed to 
the manual control valve where 
it is blocked by lands on the 
valve. Control pressure is also 
directed to the throttle valve and 
the downshift valve and, with 
the valves closed (accelerator re¬ 
leased), it is blocked by lands on 
the valves. Control pressure to 
the compensator valve is regu¬ 
lated by the valve and compen¬ 
sating pressure is directed to the 
regulator valves. Control pres¬ 
sure is also directed to the rear 
pump check valve to close the 
valve (Fig. 95). 


OIL SCREEN 



CONTROL PRESSURE 
CONVERTER PRESSURE 
LUBRICATING PRESSURE 
PUMP INTAKE 

[ -1 COMPENSATOR PRESSURE 


FIGURE 95 — Neutral — Engine Running 

































































































































































































































FLASH-O-MATIC TRANSMISSION - 80 Series 


Front clutch couples the pri¬ 
mary sun gear to engine torque. 
Planet carrier is held to provide 
maximum reduction. 

When the selector lever is 
moved to the D-l range (car not 
moving) the manual valve is 
moved to direct control pressure 
to the front servo apply side; to 
the front clutch to apply the 
clutch; the governor where it is 
blocked when the car is not mov¬ 
ing. The control pressure direct¬ 
ed to the 1-2 shift valve is direct¬ 
ed through ports to the orifice 
control valve and 2-3 shift valve 
to the release side of the front 
servo. 

The front servo is held in the 
release position when oil pres¬ 
sure is present on both sides of 
the front servo piston. 

Oil pressure is also directed 
from the manual valve to the 2-3 


FIRST GEAR D-l RANGE 

shift valve where it is blocked by 
a land on the valve. 

When engine torque is ap¬ 
plied, the torque reaction in the 
planetary gear train engages the 
one-way (sprag) clutch and holds 
the planet carrier. 

When the car is in motion, 
centrifugal force acting on the 
governor, moves the governor 
valve, regulating governor pres¬ 
sure. Governor pressure is di¬ 
rected to the 2-3 shift valve and 
plug, the compensator valve, 
and the range control valve. 

The range control valve is 
moved to direct governor pres¬ 
sure to the 1-2 shift valve. 

Depressing the engine accel¬ 
erator reduces engine vacuum 
causing the vacuum and solenoid 
unit to move the transmission 
throttle valve to regulate throt¬ 
tle pressure. 


Throttle pressure is directed to 
the orifice control valve, the 2-3 
shift plug, and the throttle modu¬ 
lator valve. Throttle pressure to 
the 2-3 shift plug is reduced to 
shift plug pressure and is direct¬ 
ed to the 2-3 and 1-2 shift valve 
to oppose governor pressure. 

Throttle pressure is re-regulat¬ 
ed by the modulator valve and 
directed to the compensator 
valve. The combination of modu¬ 
lator and governor pressure 
acting on the compensator valve 
regulates compensator pressure. 
Compensator pressure is directed 
to the pressure regulator valve 
to regulate control pressure. 

The rear pump, driven by the 
transmission output shaft, pro¬ 
duces oil pressure, but at low 
speed the pressure is not high 
enough to open the rear pump 
check valve. 



CONTROL PRESSURE 
CONVERTER PRESSURE 
LUBRICATING PRESSURE 
PUMP INTAKE 
COMPENSATOR PRESSURE 
EXHAUST 

GOVERNOR PRESSURE 
THROTTLE PRESSURE 
MODULATOR PRESSURE 
SHIFT VALVE PLUG PRESSURE 


FIGURE 96 — First Gear D-l Range 
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SECOND GEAR D-l RANGE 


Front clutch couples the pri¬ 
mary sun gear to engine torque. 
The front band holds the second¬ 
ary sun gear for intermediate re¬ 
duction. 

As car speed increases, gover¬ 
nor pressure increases. When 
governor pressure is high enough 
to overcome the shift valve spring 
and shift plug pressures, the 1-2 
shift valve will move. Control 
pressure to the release side of the 


front servo is blocked and the 
release pressure is exhausted at 
the 1-2 shift valve. The front band 
is applied holding the secondary 
sun gear from turning. 

The planet carrier turns in the 
opposite direction and the one¬ 
way (sprag) clutch releases. The 
transmission is in second speed. 

When the rear pump produces 
sufficient pressure to open the 
rear pump check valve, it closes 


the front pump check valve and 
supplies the pressure necessary 
to operate the transmission. When 
the front pump check valve is 
closed, the front pump supplies 
only pressure for the converter 
and transmission lubrication; the 
excess is returned to the inlet side 
of the front pump or to the sump 
of the pan. Excessive rear pump 
pressure is also exhausted into 
the converter supply and for 
transmission lubrication. 


OIL SCREEN 



CONTROL PRESSURE 
CONVERTER PRESSURE 
LUBRICATING PRESSURE 
PUMP INTAKE 
COMPENSATOR PRESSURE 
EXHAUST 

GOVERNOR PRESSURE 
MODULATOR PRESSURE 
THROTTLE PRESSURE 
(HU SHIFT VALVE PLUG PRESSURE 


FIGURE 97 — Second Gear D-l Range 
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The front clutch couples the 
primary sun gear to engine 
torque; the rear clutch couples 
the secondary sun gear to en¬ 
gine torque for direct drive. 

As car speed increases gover¬ 
nor pressure increases. Governor 
pressure acting on the compen¬ 
sator valve overcomes the effect 


THIRD GEAR D-l RANGE 

of the modulator pressure. The 
compensator pressure is increased 
resulting in reduced control pres¬ 
sure. 

Increased governor pressure 
overcomes the 2-3 shift valve 
spring and shift plug pressure 
and moves the 2-3 shift valve. 
Control pressure previously 
blocked at the shift valve is di¬ 


rected to the rear clutch apply¬ 
ing the clutch. 

Control pressure is also direct¬ 
ed from the 2-3 shift valve 
through ports at the orifice con¬ 
trol valve to the release side of 
the front servo, releasing the 
front band. The transmission is in 
direct drive. 


GOVERNOR 



CONTROL PRESSURE 
CONVERTER PRESSURE 
LUBRICATING PRESSURE 
Hi p UMP INTAKE 
I 1 COMPENSATOR PRESSURE 
EXHAUST 
m GOVERNOR PRESSURE 
CZD THROTTLE PRESSURE 

nnrri modulator pressure 


FIGURE 98 - Third Gear D-1 Range 
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SECOND GEAR (START) D-2 RANGE 


The front clutch couples the 
primary sun gear to engine 
torque and the front band holds 
the secondary sun gear. The 
transmission is in second gear 
when starting out from a stand¬ 
ing position. 

When the selector lever is 
moved to the D-2 range, car 


standing and engine running, the 
manual valve is positioned to di¬ 
rect control pressure to the front 
servo apply side to apply the 
front band; the 1-2 shift valve; 
the front clutch applying the 
clutch; the governor; the 2-3 shift 
valve where it is blocked. 

Control pressure is also direct¬ 


ed from the manual valve to the 
range control valve. The range 
control valve is moved to block 
governor pressure. When the 
valve is moved control pressure 
is directed to the governor area 
of the 1-2 shift valve shifting the 
valve resulting in a second gear 
start. 



CONTROL PRESSURE 
CONVERTER PRESSURE 
LUBRICATING PRESSURE 
PUMP INTAKE 
COMPENSATOR PRESSURE 
EXHAUST 

GOVERNOR PRESSURE 
MODULATOR PRESSURE 
SHIFT VALVE PLUG PRESSURE 


FIGURE 99 — Second Gear D-2 Range 
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2-1 KICKDOWN D-l RANGE 


At car speeds above approxi¬ 
mately 10 MPH and below 20 
MPH after the transmission has 
shifted into second gear, the 
transmission may be down-shifted 
to first gear. 

Depressing the accelerator 
pedal beyond the wide open 
throttle position depresses the 


kickdown switch which energizes 
the solenoid in the vacuum and 
solenoid control unit. The down¬ 
shift valve is moved by the sole¬ 
noid. Control pressure is directed 
to an area on the 1-2 shift valve. 
The control pressure plus spring 
pressure overcomes governor 
pressure and moves the 1-2 shift 


valve. Control pressure is directed 
to the release side of the front 
servo releasing the front band. 

The front clutch remains en¬ 
gaged and torque reaction in the 
planetary gear train engages the 
one-way (sprag) clutch and holds 
the planet carrier. 



CONTROL PRESSURE 
CONVERTER PRESSURE 
LUBRICATING PRESSURE 

_ PUMP INTAKE 

1 I COMPENSATOR PRESSURE 
C 1 EXHAUST 
1 i GOVERNOR PRESSURE 

nnm modulator pressure 


FIGURE 100 — 2-1 Kickdown D-1 Range 
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At car speeds above approxi¬ 
mately 20 MPH and below 56 
MPH after the transmission has 
shifted into third gear, the trans¬ 
mission may be down-shifted 
from third gear to second gear. 

Depressing the accelerator 
pedal beyond the wide open 
throttle position depresses the 
kickdown switch which energizes 
the solenoid in the vacuum and 
solenoid control unit. The down¬ 
shift valve is moved by the sole¬ 
noid. Control pressure is directed 
to the end of the 2-3 shift valve. 


3-2 KICKDOWN D-l OR D-2 RANGE 

The control pressure plus the 2-3 
shift valve spring pressure over¬ 
comes the governor pressure and 
moves the 2-3 shift valve. 

Control pressure to the rear 
clutch and the release side of the 
front servo is blocked by the 2-3 
shift valve and the apply pas¬ 
sages are opened to exhaust. 

The front clutch remains en¬ 
gaged and the front band is ap¬ 
plied, the transmission is in second 
gear. 

If the accelerator pedal is held 
in the kickdown position gover¬ 


nor pressure will increase with 
increased car speed, until the 
governor pressure is greater than 
the combined effect of the 2-3 
shift valve spring and control 
pressure. The shift valve will 
move and the transmission will 
shift into third gear. 

At speeds above approximate¬ 
ly 56 MPH governor pressure is 
high enough that the combined 
effect of throttle pressure and the 
2-3 shift valve spring cannot 
overcome the governor pressure 
resulting in no kickdown. 



HI CONTROL PRESSURE 
■i CONVERTER PRESSURE 
g§g LUBRICATING PRESSURE 
PUMP INTAKE 

|-1 COMPENSATOR PRESSURE 

i-1 EXHAUST 

I I GOVERNOR PRESSURE 
[TiTI MODULATOR PRESSURE 


FIGURE 101 — 3-2 Kickdown D-l or D-2 Range 
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LOW RANGE 


Front clutch couples the pri¬ 
mary sun gear to engine torque; 
the planet carrier is held to ob¬ 
tain maximum reduction. 

When the selector lever is 
moved to the low range, the 
manual valve is positioned to di¬ 
rect control pressure to the front 
servo apply side; the governor; 
the 1-2 shift valve; the front clutch 
applying the clutch; the release 
side of the front servo. Control 


pressure is directed from the 
manual valve through ports at 
the down-shift valve to the 1-2 
shift valve and the 2-3 shift valves 
to oppose governor pressure thus 
preventing an up-shift from first 
gear. 

Although the one-way (sprag) 
clutch will hold the planet carrier 
under forward torque loads, en¬ 
gine braking when descending 
grades reverses the torque reac¬ 


tion in the planetary gear train. 
This would release the one-way 
(sprag) clutch resulting in a coast¬ 
ing condition. Therefore control 
pressure is directed from the 
manual valve to move the transi¬ 
tion valve. Control pressure from 
the orifice control valve is direct¬ 
ed through the transition valve 
ports to the rear servo to apply 
the rear band. The rear band will 
hold the planet carrier with either 
drive or deceleration loads. 


OIL SCREEN 
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CONVERTER PRESSURE 
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FIGURE 102 — Low Range 
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The rear clutch couples the 
secondary sun gear to engine 
torque and the planet carrier is 
held for reverse operation. 

When the selector lever is 
moved to the reverse range, the 
manual valve is positioned to di¬ 
rect control pressure to the front 
servo apply side, and the 1-2 
shift valve. Control pressure from 
the manual valve is also directed 
to the transition valve, moving 
the valve; to an area of the 1-2 
shift valve to hold the valve from 


REVERSE 

shifting; the down-shift valve. 
Another passage from the manual 
valve directs control pressure to 
the governor safety valve; to the 
orifice control valve moving the 
valve; to the rear clutch applying 
the clutch. Control pressure from 
the 1-2 shift valve is directed 
through passages at the orifice 
control valve to the rear servo to 
apply the rear band and to the 
release side of the front servo. 

Control pressure from the man¬ 
ual valve is directed to the throt¬ 


tle modulator valve to move the 
modulator valve. When the ac¬ 
celerator pedal is depressed 
throttle pressure is directed to 
two areas of the compensator 
valve reducing compensator pres¬ 
sure and increasing control pres¬ 
sure. 

Higher control pressure is de¬ 
sired in reverse because reaction 
forces increase appreciably, re¬ 
quiring higher pressure to hold 
the rear band from slipping. 



CONTROL PRESSURE 
CONVERTER PRESSURE 
LUBRICATING PRESSURE 
PUMP INTAKE 
COMPENSATOR PRESSURE 
EXHAUST 

THROTTLE PRESSURE 


FIGURE 103 - Reverse 
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INSPECTION OF 
TRANSMISSION CASE 
AND OIL PASSAGES 

Clean the case thoroughly and blow 
out all oil passages. Check for cracks, 
stripped threads, and nicks on the mat¬ 
ing surfaces. Check the vent for ob¬ 
structions and leakage. Inspect the case 
bushing for scores and the torsion lever 
pin for wear (Fig. 104). 


Front j 0 From Front Pump 

Pump Converter* Converter /Discharge 
Intake^'s^ \ / / 



Rear r Rear / Rear [ Front Governor 

Servo Pump Clutch Clutch Output 


FIGURE 104 — Oil Passages in Case 
AIR PRESSURE CHECKS 

A series of air pressure tests can be 
made on the transmission assembly 
with the unit in the car. These tests are 
helpful in determining if clutches, 
bands, and servos are operating in a 
normal manner. 

To make the air pressure tests, raise 
the car on a hoist to provide working 
clearance and drain the fluid from the 
transmission. Remove the transmission 
oil pan, screen, and control valve as¬ 
sembly. 

The front servo tubes should remain 
in the front servo and the servo attach- 


TESTING AND DIAGNOSIS 

ing cap screw must be tight. 

NOTE: When making the air pres¬ 
sure tests , hold a clean towel over 
the transmission opening to pre¬ 
vent excessive oil spray. 

Front Clutch 

Apply air pressure to the front clutch 
passage, Figure 104. Listen for a dull 
thud which indicates the clutch is op¬ 
erating. Keep air pressure in the pass¬ 
age for several seconds to check for 
leaks in this circuit. 

Governor Valve 

Remove the governor inspection hole 
cover and apply air pressure to the 
front clutch passage. Listen for a click 
and watch the valve snap inward. 

Replace the governor inspection hole 
cover. 

Rear Clutch 

Apply air pressure to the rear clutch 
passage. Listen for a dull thud which 
indicates the clutch is operating. Keep 
air pressure in the passage for several’ 


seconds to check for leaks in this circuit. 

Front Band and Front Servo 

Apply air pressure to the front servo 
apply tube and observe the band ap¬ 
plication. 

Rear Band and Rear Servo 

Apply air pressure to the rear servo 
and observe band application. 

If servos, bands, clutches, and gov¬ 
ernor operation is normal with air 
pressure, the condition of “no drive,” 
erratic upshifts, or downshifts points to 
the control valve assembly and pres¬ 
sure regulator valve assembly. They 
should then be disassembled, cleaned, 
inspected, and reassembled. 

LUBRICATION AND FLUID 
PASSAGES OF PRIMARY 
SUN GEAR SHAFT 

Inspect the primary and sun gear 
shaft for broken or worn teeth. Inspect 
all journals and thrust surfaces for 
scores. Inspect all fluid passages for 
obstruction or leakage. Inspect the front 
clutch lubrication valve for freeness 
(Fig. 105). 


Front Clutch Lubrication Rear Clutch 


Rear Clutch 



Lubrication Front Clutch 

FIGURE 105 — Lubrication and Fluid Passage of Primary Sun Gear Shaft 

SHIFT POINTS 

Up Shifts — Drive 1 Range 


Shift 

Light Throttle 

Full Throttle 

Kickdown 

1-2 

10-14 

26-30 

37-41 

2-3 

21-25 

46-50 

Down Shifts 

64-68 

Shift 

Closed Throttle 

Part Throttle Kickdown 

Kickdown 

3-2 

16-20 

28-32 

58-62 

2-1 

6-10 


25-29 


STALL TEST 

With engine running at operating 
temperature, set control button in D-l 
position. Fully apply parking and foot 


brakes; accelerate engine with wide 
open throttle to 1600 Engine R.P.M. 

Engine R.P.M. under that specified, 
indicates poor engine performance, 
need of tune-up, etc. Over specified 


engine R.P.M. indicates transmission 
slipping or excessive converter slip¬ 
page. 

CAUTION: Do not hold throttle 
open for more than 15 seconds. 
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Conditions and Correction 
Initial Engagement Too Rough 
Idle Speed Too High 
Adjust Engine Idle Speed 
Control Pressure Too High 
Adjust Vacuum Control Unit. 

Clean Control Valve Assembly and 
Pressure Regulator Assembly. 

Initial Engagement Delayed 

Fluid Level Low 
Correct Fluid Level. 

Control Pressure Too Low at Idle Speed 
Set Engine Idle Speed. 

Clean Control Valve Assembly and 
Pressure Regulator Assembly. 

Check Front Pump for Wear. 

Check Fluid Circuits for Leaks and 
Correct. 

Inoperative in All Ranges 
Fluid Level Low 
Correct Fluid Level. 

Manual Linkage Disconnected 
Check and Correct. 

No Control Pressure 

Check Front Pump and Front Pump 
Drive Tangs on Converter. 

Rear Band and/or Servo Inoperative 
Check Band Adjustment. 

Check Rear Servo Action With Air 
Pressure. 

Converter Failure 

Check Engine Stall Speed. 

No Drive in D-l Position Only 
Check Sprag Clutch. 

No Drive in D or L Position 
Fluid Level Low 
Correct Fluid Level. 

Manual Linkage Not Properly Adjusted 
Check and Correct. 

Control Pressure Low 

Adjust Vacuum Control Unit. 

Clean Control Valve Assembly and 
Pressure Regulator Valve Assembly. 

Front Clutch Will Not Apply 

Check Front Clutch Action With Air 
Pressure. 


DIAGNOSIS GUIDE 

Rear Band Will Not Apply 

Check Rear Servo and Band With 
Air Pressure. 

Transition Valve Stuck 

Clean Control Valve Assembly. 

No Drive in Reverse Position 
Fluid Level Low 
Correct Fluid Level. 

Manual Linkage Not Adjusted Properly 
Check and Correct. 

Control Pressure Low 

Set Vacuum Control Unit. 

Clean Control Valve Assembly and 
Pressure Regulator Valve Assembly. 

Rear Clutch Will Not Apply 

Check Rear Clutch Action with Air 
Pressure. 

Rear Band Will Not Apply 

Check Rear Servo Action With Air 
Pressure. 

Transition Valve Stuck 
Clean Control Valve Assembly. 

No Drive in Reverse Position at 
Times From D-2 Position 

Range Control Valve Stuck 

Remove and Chamfer Both Ends of 
Valve. 

Locks Up in D Position (1st Gear) 

Rear Clutch Applied 
Clean Control Valve Assembly. 
Clean Governor Valve Assembly. 
Check Clutch for Mechanical Failure. 

Locks Up in D Position (2nd Gear) 

Rear Band or Sprag Clutch Applied 

Check Band and Servo or Sprag 
Clutch for Mechanical Failure. 

Rear Clutch Applied 
Check Clutch for Mechanical Failure. 
Locks Up in D Position (3rd Gear) 
Rear Band or Sprag Clutch Applied 
Clean Control Valve Assembly. 

Check Band and Servo or Sprag 
Clutch for Mechanical Failure. 

Front Band Applied 

Check Band and Servo for Mechani¬ 
cal Failure. 


Locks Up in Reverse Position 

Front Clutch Applied 
Check Clutch for Mechanical Failure. 
Front Band Applied 

Check Band and Servo for Mechani¬ 
cal Failure. 

Clean Control Valve Assembly. 

Slips in L Position 
Fluid Level Low 
Correct Fluid Level. 

Control Pressure Low 

Check and Correct Vacuum and 
Solenoid Adjustment. 

Clean Control Valve Assembly and 
Pressure Regulator Valve Assembly. 

Rear Servo Travel Limited 

Check Servo and Band for Mechani¬ 
cal Failure. 

Front Clutch Slips 

Check Front Clutch for Mechanical 
Failure. 

Rear Pump Check Valve Stuck Open 
Clean Control Valve Assembly. 

Slips in D Position (1st Gear) 

Fluid Level Low 
Correct Fluid Level. 

Control Pressure Low 

Check and Correct Vacuum and 
Solenoid Adjustment. 

Clean Control Valve Assembly and 
Pressure Regulator Valve Assembly. 

Sprag Clutch Slipping 

Check and Correct. 

Front Clutch Slips 

Check Front Clutch for Mechanical 
Failure. 

Rear Pump Check Valve Stuck Open 
Clean Control Valve Assembly. 

Slips in Reverse Position 
Fluid Level Low 
Correct Fluid Level. 

Control Pressure Low 

Check and Adjust Vacuum and Sole¬ 
noid Adjustment. 

Clean Control Valve Assembly and 
Pressure Regulator Valve Assembly. 

Rear Servo Travel Limited 
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Check Servo and Band for Mechani¬ 
cal Failure. 

Rear Clutch Slips 

Check Rear Clutch for Mechanical 
Failure. 

Rear Pump Check Valve Stuck Open 
Clean Control Valve Assembly. 

1-2 Up Shift Rough 
Control Pressure Too High. 

Check and Correct Vacuum and 
Solenoid Adjustment. 

Band Adjustments 
Check and Adjust Front Band. 
Governor Valve Stuck 

Clean Governor Valve Assembly. 

1-2 Up Shift Slips 

Control Pressure Low 
Adjust Vacuum and Solenoid Unit. 
Band Adjustments 
Adjust Front Band. 

Governor Valve Stuck 

Clean Governor Valve Assembly. 
Front Servo Piston Travel Limited 
Check and Correct. 

Front Band Glazed 
Change Band and Drum. 

No Up Shift 1-2 
Governor Valve Stuck 
Clean Governor Valve Assembly. 
1-2 Shift Valve Stuck 
Clean Control Valve Assembly. 

1-2 Up Shift Too Early 

Governor Valve Stuck 

Clean Governor Valve Assembly. 

1 -2 Up Shift Too Late 
Governor Valve Stuck 


Clean Governor Valve Assembly. 

Leak in Governor Circuit 

Clean Control Valve Assembly. 

Control Pressure Too High 
Adjust Vacuum Control Unit. 

Clean Control Valve Assembly. 

2-3 Up Shift Rough 

Control Pressure Too High 
Adjust Vacuum Control Unit. 

Clean Control Valve Assembly. 

Band Adjustments 
Adjust Front Band. 

Governor Valve Stuck 

Clean Governor Valve Assembly. 

2-3 Up Shift Slips 

Control Pressure Low 

Adjust Vacuum Control Unit 
Clean Control Valve Assembly. 

Front Band Adjustment 
Adjust Front Band. 

Governor Valve Stuck 

Clean Governor Valve Assembly. 

Internal Leaks 

Check and Correct. 

No Up Shift 2-3 or No Direct Drive 

Governor Valve Stuck 

Clean Governor Valve Assembly. 

2-3 Shift Valve Stuck 

Clean Control Valve Assembly. 

Bushing in Output Shaft Misaligned 
Install New Output Shaft Assembly. 

2-3 Up Shift Early 

Governor Valve Stuck 

Clean Governor Valve Assembly. 


2- 3 Up Shift Late 

Governor Valve Stuck 

Clean Governor Valve Assembly. 

Leak in Governor Circuit 
Check and Correct. 

Vacuum Solenoid Misadjusted 
Check and Correct. 

3- 2 Down Shift Rough (Closed 

Throttle) 

Vacuum Solenoid Misadjusted 
Check and Correct. 

Orifice Control Valve Stuck 
Clean Control Valve Assembly. 

3-2 Kickdown — Early 

Vacuum Solenoid Misadjusted 
Check and Correct. 

Shift Switch Misadjusted 
Check and Correct. 

No Kickdown 

Vacuum Solenoid Misadjusted 
Check and Correct. 

No Current Through Kickdown Switch 
Check and Correct. 

No Push Start 

Rear Pump Inoperative 
Check and Correct. 

Pressure Regulator Valve Stuck 

Clean Pressure Regulator Valve 
Assembly. 

No Park Position 

Manual Linkage Misadjusted 
Check and Correct. 

Damaged Internal Linkage 
Check and Correct. 

Damaged Park Pawl 
Check and Install New. 


Tire Size 
and 

AUTOMATIC TRANSMISSION SPEEDOMETER GEARS 

Driven Gear Drive Gear 

Driven Gear 

R.P.M. 

Axle Ratio 

Teeth 

Teeth 

Identification 

14x7.50 

13-41 

19 

8 

Dark Brown 

766 R.P.M. 

15-43 

17 

8 

Dark Green 
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TORQUE SPECIFICATIONS 


Torque 
Ft. Lbs. 


Converter to Drive Plate Cap Screws.23-28 

Front Pump to Transmission Case Bolts.17-22 

Front Servo to Transmission Case Bolts.30-35 

Rear Servo to Transmission Case Bolts.40-45 

Planetary Support to Transmission Case Bolts.20-25 

Oil Distributor to Oil Distributor Sleeve Bolts. 8-10 

Upper Valve Body to Lower Valve Body Bolts. 4-6 

Control Valve Body to Transmission Case Bolts. 8-10 

Pressure Regulator Assembly to Transmission Case 

Bolts.17-22 

Extension Assembly to Transmission Case Bolts.28-33 

Oil Pan to Transmission Case Bolts.10-13 

Case Assembly — Gauge Hole Plug. 7-15 

Oil Pan Drain Plug.20-25 

Rear Band Adjusting Screw Lock Nut.35-40 


Torque 
Ft. Lbs. 


Front Band Adjusting Screw Lock Nut.20-25 

Detent Lever Attaching Nut.35-40 

Front Pump Cover Attaching Screws.25-35* 

Rear Pump Cover Attaching Screws (14") .50-60* 

Rear Pump Cover Attaching Screws (# 10-24).20-30* 

Governor Inspection Cover Attaching Screws.50-60* 

Converter Cover Drain Plug. 7-10 

Transmission Vent Assembly. 7-10 

Governor Valve Body to Counterweight 

Screws.50-60* 

Governor Valve Body Cover Screws.20-30* 

Pressure Regulator Cover Attaching Screws.20-30* 

Control Valve Body Screws.20-30* 

Control Valve Body Plug.10-14 

Control Valve Lower Body Plug. 7-15 


*lnch Pounds 20-30 Inch Pounds — Approximately 2 Foot Pounds 




J-5880-01 


J-5864 

J-5886-01 

Rear Clutch Spring Compressor 

J-8773 

Vacuum and Solenoid Control Adjusting Kit 

J-5875 

Front Clutch Spring Compressor 

J-1434 

Transmission Guide Pins 

J-5907-3 

Pressure Gauge Hose 

J-5853 

Inch Pound Torque Wrench 

J-4485 

Rear Oil Seal Installer 

J-21111 

Torque Wrench Adapter 

J-6069 

Front Oil Pump Seal Installer 

J-8641 

Solenoid Wrench 

J-2623 

Rear Oil Seal Remover 

J-8001 

Dial Indicator 

J-2619 

Slide Hammer 

J-5880-01 

Front Servo Adjusting Tool 

J-5586 

Snap Ring Pliers 

J-5864 

Dial Indicator Rod 

J-6840-1 

Pressure Gauge 




FIGURE 106 — 80 Series Automatic Transmission Tools 
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SHIFTING MECHANISM — AINSWORTH TYPE 


Standard Shift 

Adjustment. 1 

Operating Shaft. 1 

Steering Jacket Tube .2 

GEAR SHIFT HOUSING.3 

SHIFTING MECHANISM — DOUGLAS TYPE 
Standard Shift 

Adjustment.4 


Page 


Disassembly.4 

Assembly.4 

SHIFTING MECHANISM 
Automatic Transmission 

Adjustment.5 

Safety Starter and Back-Up Light Switch Adjustment 

Disassembly.5 

Assembly.6 

TWIN-STICK.7 


SHIFTING MECHANISM 
AINSWORTH TYPE 

Adjustment 

Loosen the trunnion lock nuts on the 
gear shift rods. 

Remove the trunnion retaining clips 
from the trunnions at the operating 
levers and disconnect the rods from 
the operating levers. 

Use a 3 /i6" (.1875") diameter rod as 
an aligning pin and insert the pin 
through the hole in the lever retaining 
bracket and then through the second 
and high lever and into the selector 
pin on the low and reverse lever. This 
is the neutral position of the operating 
levers (Fig. 1). 



FIGURE 1 — Aligning Tool Installed 
— 10 Series Shown 


Adjust the trunnions on the gear shift 
rods so they enter freely into the op¬ 
erating levers while the shift levers of 
the transmission are in the neutral po¬ 
sition. Install the trunnion retaining clips 
on the trunnions and tighten the trun¬ 
nion lock nuts. Remove the aligning pin 


and check gear shift lever operation in 
all positions. 

Operating Shaft Disassembly 

Disconnect one battery terminal. 

Remove the gear shift rods from the 
operating levers at the lower end of 
the steering column tube by removing 
the retaining clips. 

Remove the horn blowing assembly, 
steering wheel attaching nut, and with 
the use of Steering Wheel Puller 
J-21232, remove the steering wheel 
from the shaft (Fig. 2). 



FIGURE 2 — Removing Steering 
Wheel with Puller J-21232 

Remove the upper tube spring and 
spring seat from the steering tube. It is 
not necessary to remove the directional 
signal switch or the switch housing. 

Remove the back-up light switch if 
so equipped. 

Remove the pitman arm from the 
pitman shaft using Puller J-5566-04. 

Remove three steering gear housing 
to mounting plate screws and lower 
the steering gear far enough to clear 
the steering jacket tube. 

Carefully remove the pivot pin in 
the gear shift housing and remove the 
gear shift lever and grommet (Fig. 3). 

Remove the lower bushing, low and 
reverse operating lever, and lever 
spacer. 

Remove the screw that retains the 
operating shaft to the jacket tube at 
the lower end of the tube. Then the 



FIGURE 3 — Removing Pivot Pin 
with 3 /i6" Punch 


operating shaft assembly, which in¬ 
cludes the second and high operating 
lever, shift gate, and the felt seal, can 
be removed from the bottom of the 
jacket tube. 

Assembly 

Slide the felt seal on the operating 
shaft and install the operating shaft 
into the jacket tube, indexing the tab 
at the top end of the operating shaft 
into the slot in the gear shift housing. 
Make certain that the tab on the oper¬ 
ating shaft assembly indexes in the slot 
in the lower end of the jacket tube 
(Fig. 5). 

Install the screw that retains the op¬ 
erating shaft to the jacket tube. Apply 
Lubriplate to the lower end of the op¬ 
erating shaft. 

Install the lever spacer and low and 
reverse operating lever and lower 
bushing in the jacket tube. 

NOTE: When installing the low 
and reverse operating lever , the 
selector pin faces the second and 
high operating lever. 
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Directional Signal Housing Gear Shift Housing Jacket Tube Housing “O" Ring Support Plate 

and Gasket 


Jacket Tube 


Felt Washer 




* t 

Operating Shaft Second-High Lever 


Shift Lever Pivot Pin Grommet 


Lever Spacer Low-Reverse 


FIGURE 4 — Standard and Overdrive Shifting Mechanism — 
Ainsworth Type 



FIGURE 5 — Index Tab in Jacket 
Tube Slot — Shown Removed 
for Illustration Purposes 

Install the two screws that retain the 
lower bushing to the jacket tube loose¬ 
ly, rotating the bushing so that the 
operating levers are tight to the spacer 
but not binding. After this adjustment 
is made, secure the cap screws in place. 

Install the steering gear tube in the 
steering jacket and secure the steering 
gear housing to the sill. 

Install the pitman arm on the pitman 
shaft. 

Install the steering wheel on the 
steering tube and secure it in position. 

Install the gear shift lever and grom¬ 
met in the gear shift housing and in 
the operating shaft. Install the pivot pin. 


Adjust the shifting mechanism as out¬ 
lined in Shifting Mechanism Adjustment. 

Connect the battery terminal. 

STEERING JACKET TUBE 
AINSWORTH TYPE 

Removal 

Disconnect one battery terminal. 

Remove the gear shift rods from the 
operating levers at the lower end of 
the steering jacket tube. 

Remove the horn blowing assembly, 
steering wheel attaching nut, and with 
the use of Steering Wheel Puller 
J-21232, remove the steering wheel 
from the shaft (Fig. 2). 

Disconnect the directional signal and 
horn wires. 

Remove the upper tube spring and 
spring seat from the steering tube. 

Remove the pitman arm from the 
pitman shaft using Puller J-5566-04. 

Remove the three steering gear 
housing to mounting plate screws and 
lower the steering gear far enough to 
clear the jacket tube. 

Remove the retaining clips at each 
end of the link that connects the clutch 
pedal to the outer idler pivot and push 
the link down to the floor pan. This 
will provide clearance for the jacket 
tube support plate when the assembly 
is being removed from the car. 

Disconnect the steering jacket tube 
from the instrument panel and remove 
the three screws from the jacket tube 
support plate at the toe board. 


Lift the steering jacket tube up, guid¬ 
ing the support plate between the brake 
pedal and the overdrive cable. As the 
operating levers near the toe board, 
move the top end of the jacket tube 
toward the passenger side. This will 
permit the operating levers to pass 
through the hole in the toe board 
(Fig. 6). 



FIGURE 6 — Removing Jacket Tube 


Place the jacket tube assembly on a 
bench. 

Remove the back-up light switch if 
so equipped. 

Use a 3 /i6" punch and carefully drive 
out the pivot pin from the gear shift 
lever. Support the protruding boss on 
the gear shift lever housing to prevent 
damage to the boss. 

Remove lever and grommet. 

Move the directional signal lever to 
indicate a right turn. This location of 
the lever will place the directional sig¬ 
nal switch in the proper position to 
facilitate removing the two hold down 
nuts. 

Remove the two attaching nuts. Push 
the two cap screws down into the gear 
shift housing. Then the directional sig¬ 
nal housing can be removed. 

Remove the gear shift housing. A 
wave washer is located between the 
gear shift housing and the upper bear¬ 
ing in the jacket tube. 

Remove the two screws from the 
bushing at the lower end of the jacket 
tube. Then the low and reverse operat¬ 
ing lever and the lever spacer can be 
removed. 

Remove the screw that retains the 
operating shaft assembly to the jacket 
tube. Then the assembly, which includes 
the second and high operating lever 
and shift gate and felt seal, can be 
removed from the bottom of the jacket 
tube. 
















SHIFTING 


3 


Assembly 

Slide the felt seal on the operating 
shaft and install the operating shaft 
assembly into the jacket tube. Install 
wave washer. Guide the operating 
shaft into the gear shift housing at the 
top end of the jacket tube. 

Make certain that the tab on the op¬ 
erating shaft assembly indexes in the 
slot in the lower end of the jacket tube 
(Fig. 5). 

Install the screw that retains the op¬ 
erating shaft assembly to the jacket 
tube. 

Place the gear shift lever and grom¬ 
met in the gear shift housing and into 
the operating shaft and secure with 
the pivot pin. 

Apply Lubriplate to the lower end 
of the operating shaft. 

Install the lever spacer and the low 
and reverse operating lever on the 
operating shaft. 

Install the lower bushing in the jacket 
tube and start the two screws in the 
bushing. Rotate the bushing so the op¬ 
erating levers are tight to the lever 
spacer but not binding. After this ad¬ 
justment is made, tighten the cap 
screws. 

Install the two square headed cap 
screws in the holes of the directional 
signal housing and start the nuts on 
the cap screws. Guide the directional 
and horn wires down through the gear 
shift housing and jacket tube housing. 
Install the directional signal housing on 
the steering tube aligning the heads of 
the two cap screws with the slots in 
the upper end of the jacket tube (Fig. 7). 


Heads of Cap Screws Slots 



FIGURE 7 — Align Cap Screw Heads 
with Slots in Upper End of the 
Jacket Tube 


Hold down on the two cap screws 
and maintain light downward pressure 
on the housing while tightening the 
nuts. Tighten one nut two or three turns 
and then tighten the other nut the same 


amount. Repeat until both nuts are 
tight. Do not over-tighten the nuts or 
the heads of the cap screws will dam¬ 
age the slots in the jacket tube. 

Install the back-up light switch if so 
equipped. 

The steering jacket tube assembly is 
now ready for installation in the car. 

Install the steering jacket tube 
through the opening in the toe board, 
guiding the operating levers into the 
opening (Fig. 8). 



FIGURE 8 — Installing the Jacket Tube 


Secure the jacket tube to the instru¬ 
ment panel and the jacket tube support 
plate to the floor pan. 

Install the steering gear tube into the 
lower bushing of the jacket tube and 
secure the steering gear housing to the 
sill. 

Install the pitman arm on the pitman 
shaft. 

Install the spring seat and upper 
steering tube spring on the steering 
tube. 

Install the steering wheel and horn 
blowing mechanism. 

Connect the directional signal and 
horn wires. 

Connect the battery terminal. 

Adjust the shift levers as outlined 
under Shifting Mechanism Adjustment. 

GEAR SHIFT HOUSING 

In case it is necessary to replace the 
gear shift housing or the directional 
signal housing, the following procedure 
should be followed: 

Removal 

When removal of the gear shift lever 
housing is necessary, the gear shift 
lever must be removed before loosen¬ 
ing the directional signal housing. Sup¬ 
port the protruding boss on the gear 
shift housing while driving out the pivot 
pin. Use a 3 /i6" diameter punch to 


remove the pivot pin. Then the lever 
can be removed from the lever hous¬ 
ing. In case only the directional signal 
housing is to be removed, it is not 
necessary to remove the gear shift 
lever. 

■ Remove the steering wheel from the 
steering tube. 

Lift the upper spring and spring seat 
off of the steering tube. Disconnect the 
directional signal and horn wires. 

Move the directional signal lever to 
indicate a right turn. This location of 
the lever will place the switch in the 
proper position to facilitate removing 
the two hold down nuts (Fig. 9). 



FIGURE 9 — Gear Shift Housing 
Attaching Nuts 

Remove the two attaching nuts. Push 
the two cap screws down into the gear 
shift housing. Then the directional sig¬ 
nal housing can be lifted off of the 
steering tube. Next remove the gear 
shift housing. A wave washer is located 
between the gear shift housing and the 
jacket tube housing. 

Installation 

When the gear shift housing is being 
installed, make certain that the index¬ 
ing tab on the top end of the operating 
shaft enters the slot in the gear shift 
housing (Fig. 10). 

Install the two square headed cap 
screws in the holes of the directional 
signal housing and start the nuts on 
the cap screws. Guide the directional 
signal and horn wires down through 
the gear shift housing and jacket tube 
housing. Install the directional signal 
housing on the steering tube aligning 
the heads of the two cap screws with 
the slots in the upper end of the jacket 
tube (Fig. 7). 

Hold down on the two cap screws 
and maintain light downward pressure 
on the housing while tightening the 
nuts. Tighten one nut two or three turns 
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FIGURE 10 — Index Tab with Slot 
in Gear Shift Housing 

and then tighten the other the same 
amount. Repeat this until both nuts are 
tight. Do not over-tighten the nuts or 
the heads of the cap screws will dam¬ 
age the slots in the jacket tube. Replace 
the spring seat and the upper spring 
on the steering tube. Secure the steer¬ 
ing wheel to the steering tube. Connect 
the directional signal and horn wires. 

Insert the gear shift lever into the 
gear shift housing and secure the lever 
with the pivot pin. 

Lubrication 

Lubricate at fitting on steering column 
bushing every 33,000 miles or every 
three years. 

SHIFTING MECHANISM 
DOUGLAS TYPE 

Adjustment 

Loosen the trunnion lock nuts on the 
gear shift rods. 

Remove the retaining clips from the 
gear shift rod trunnions at the operat¬ 
ing levers and disconnect the rods. 

Insert a !4" (.250") pin through the 
lever spacer and operating levers. This 
is the neutral position of the operating 
levers (Fig. 11). 

Adjust the trunnions on the gear 
shift rods so they enter freely into the 
operating levers while the transmission 
shift levers are in the “Neutral” posi¬ 
tion. Install the retaining clips on the 
transmission and lubricate the trunnion 
lock nuts on the gear shift rods. Remove 



FIGURE 1 1 — Aligning Tool Installed 

the aligning tool from the operating 
levers. Check gear shift operation in 
all positions. 

Disassembly 

Disconnect one battery terminal. 

Remove the gear shift rods from the 
operating levers at the lower end of 
the steering jacket tube. 

Remove the horn blowing assembly, 
steering wheel attaching nut, and with 
the use of Steering Wheel Puller 
J-21232, remove the steering wheel 
from the tube as shown in Figure 2. 

Remove the upper steering tube 
spring and spring seat from the steer¬ 
ing tube. 

Disconnect the directional signal and 
horn wires. 

Move the directional signal lever to 
indicate a right turn which will place 
the switch in the proper position to 
facilitate removing the two hold down 
nuts. 

Remove the attaching nuts. Push the 
two cap screws down into the gear 
shift housing. Then the directional sig¬ 
nal housing can be removed from the 
jacket tube. An “O" ring is located on 
the hub of the directional housing. The 
ring helps maintain friction on the gear 
shift housing and keeps the shift lever 
in a steady position. 

Pull up and rotate the gear shift 
housing and operating shaft to dislodge 
the inner tube bearing from the jacket 
tube. 

Place the operating shaft and gear 
shift housing on a bench. 

Use a 3 /i6" punch and carefully drive 
out the pivot pin from the gear shift 
lever. Support the protruding boss on 


the gear shift lever housing to prevent 
damage to the boss as shown in Fig. 12. 



FIGURE 12 — Removing Pivot Pin 

Remove the lever and grommet. Then 
the gear shift housing can be removed 
from the operating shaft. 

Assembly 

Install the felt washer on the top 
end of the operating shaft and slide 
the washer down beyond the back-up 
light switch actuating tab. Apply Lubri- 
plate to the bottom area of the operat¬ 
ing shaft. Install the operating shaft in 
the jacket tube. Install the inner tube 
bearing in the jacket tube, indexing the 
bearing so the two tabs on the bearing 
clear the opening in the tube (Fig. 14). 

Place the second and high operating 
lever and lever spacer on the operat¬ 
ing shaft, indexing the key on the 
operating shaft with the slot in the 
operating lever (Fig. 15). 

NOTE: The some second and high 
operating lever is used on the 10 
and 80 Series. On the 10 Series , 
the offset in the lever faces toward 
the front of the car and on the 
80 Series, the offset faces toward 
the rear of the car. The lever is so 
positioned on the 80 Series to give 
clearance at the rear corner of the 
left cylinder head. 

Install the low and reverse operating 
lever and lever spacer on the operat¬ 
ing shaft and secure the lower bushing 
to the jacket tube. 
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Directional Signal Housing “O” Ring 


Wave-Washer Jacket Tube Housing Support Plate 

and Seal 
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Jacket Tube 



FIGURE 1 3 — Standard and Overdrive Shifting Mechanism — Douglas Type 


Upper Bearing 



Punch 


FIGURE 14 — Installing Inner Tube 
Bearing 



FIGURE 15 — Indexing Slot and Key 

Place the wave washer over the op¬ 
erating shaft and on the upper bearing. 

Install the gear shift lever housing 
on the operating shaft, indexing the 
tab on the operating shaft with the slot 
in the gear shift lever housing (Fig. 10). 

Place the rubber “O” ring on the 
hub of the directional signal housing. 


Install the two square headed cap 
screws in the holes of the directional 
signal housing. Start the nuts on the 
cap screws. Install the directional sig¬ 
nal housing on the jacket tube aligning 
the heads of the two cap screws with 
the slots in the upper end of the jacket 
tube as shown in Figure 7. 

Hold down on the two cap screws 
and maintain light downward pressure 
on the housing while tightening the 
nuts. Tighten one nut two or three turns 
and then tighten the other nut the same 
amount. Repeat this until both nuts are 
tight. Do not over-tighten the nuts or 
the heads of the cap screws will dam¬ 
age the slots in the jacket tube. 

Install the gear shift lever and grom¬ 
met in the gear shift lever housing into 
the operating shaft and secure the shift 
lever in position with the pivot pin. 

Connect the directional signal and 
horn wires. 

Install the spring seat and upper 
steering tube spring on the steering 
tube. 

Secure the steering wheel to the 
steering tube and install the horn blow¬ 
ing assembly. 

Connect the battery terminal. 

Adjust the shifting mechanism as 
outlined in ‘ Adjustment.’’ 

Lubrication 

Lubricate at fitting on steering column 
bushing with chassis lubricant every 
33,000 miles or every three years. 


SHIFTING MECHANISM 
AUTOMATIC TRANSMISSION 

Adjustment 

Place the gear selector lever in “L” 
(Low). Disconnect the gear shift rod 
trunnion from the bellcrank. Make cer¬ 
tain the transmission lever is in the 
extreme rear position. Adjust the trun¬ 
nion to enter freely into the lever on 
the bellcrank. Install the trunnion in 
the hole and secure in place. Check 
the gear selector lever in all positions 
from “P” to “L”. 

Safety Starter And Back-up 
Light Switch Adjustment 

The safety starter switch also func¬ 
tions as a back-up light switch when 
the car is so equipped; therefore, the 
following adjustments will also auto¬ 
matically adjust the back-up light switch 
for proper contact when the gear selec¬ 
tor lever is in “R” position. 

CAUTION: Do not turn key to 
“Key-Start” position while the en¬ 
gine is running. 

The safety switch is incorporated to 
insure against starting the engine with 
the automatic transmission in gear. This 
switch is located on the steering jacket 
tube beneath the instrument panel. 

NOTE: Make certain that the park¬ 
ing brake is fully applied before 
making any adjustments. 

Loosen the two cap screws that se¬ 
cure the switch to the steering jacket 
tube. Place the selector lever in the 
“N” position. Using a % 2 " punch as 
an aligning pin, insert the pin in the 
hole on the face of the switch. If nec¬ 
essary, rotate the switch until the pin 
enters freely into the hole in the switch 
toggle (Fig. 16). Secure the two cap 
screws that fasten the switch to the 
jacket tube. Remove the aligning pin. 

NOTE: The tang of the switch must 
enter into the channel on the op¬ 
erating shaft before securing the 
switch to the jacket tube. 

When the switch is adjusted as out¬ 
lined, the engine will only start in either 
“P” (Park) or “N” (Neutral) position. 

Disassembly 

Remove the steering wheel from the 
steering tube using Steering Wheel 
Puller J-21232 (Fig. 17). 
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FIGURE 16 — Safety Starter Switch 
Adjustment 



FIGURE 1 7 — Removing 
Steering Wheel 


Remove the safety starter and back¬ 
up light switch from the steering jacket 
tube. 

Disconnect the directional signal 
wires from the junction block. 

Remove the upper steering tube 
spring and spring seat from the steering 
tube. 

Move the directional signal lever to 
indicate a right turn. This location of the 
lever will place the directional signal 
switch in the proper position to facili¬ 
tate removing the two hold down nuts 
(Fig. 18). 



FIGURE 18 — Gear Shift Housing 
Attaching Nuts 


Remove the two attaching nuts. Push 
the two cap screws down into the se¬ 
lector housing. Then the directional 
signal housing can be removed. 

Place the selector lever in the “P” 
(Park) position (Fig. 19). 

Remove the gear shift housing, se¬ 
lector lever, and the operating shaft 
from the jacket tube by pulling up and 



FIGURE 19 — Selector Lever in 
Park Position 


rotating the operating shaft to dislodge 
the inner tube bearing from the jacket 
tube (Fig. 20). 

A wave washer is located between 
the inner tube bearing and the hub of 
the selector lever housing (Fig. 21). 

In case it is necessary to replace the 
operating shaft, remove the pivot pin 
from the selector lever and pull the se¬ 
lector lever out of the selector lever 
housing. Then the selector lever hous¬ 
ing will slide off of the operating shaft. 

Assembly 

Place the felt washer on the operat¬ 
ing shaft below the tang that actuates 



FIGURE 20 — Removing the 
Inner Tube Bearing 


the safety starter switch. Apply a gen¬ 
erous amount of heavy lubricant to the 
bottom end of the operating shaft. 

Insert the operating shaft into the 
jacket tube, indexing the lower end of 
the operating shaft in the operating 
lever. 

Install inner tube bearing in jacket 
tube, indexing the two tabs on the 
bearing so that the tabs of the bearing 
clear the opening in the tube (Fig. 14). 

Place the wave washer over the op¬ 
erating shaft and on the upper bearing. 

Place the selector housing on the op¬ 
erating shaft. Install the selector lever in 
the operating shaft and secure with the 
pivot pin. 

Install the two square headed cap 
screws in the holes of the directional 
signal housing. Start the nuts on the cap 
screws. Insert the directional signal 


Directional Signal Housing Plastic Bushing Jacket Tube Housing “O” Ring Support Plate 

^and Seal 


Upper Bearing 



Felt Washer 


Grommet 


Shift Lever Operating Shaft Operating Lever 

FIGURE 21 — Automatic Transmission Shifting Mechanism 
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wires through the selector housing and 
into the opening of the jacket tube. 

Install the directional signal housing 
on the jacket tube aligning the heads 
of the two cap screws with the slots in 
the upper end of the jacket tube (Fig. 
23). 

Make certain that the projection on 
the end of the selector lever enters into 
the shift gate in the directional signal 
housing, shown removed for illustra¬ 
tion purposes (Fig. 22). 



FIGURE 22 — Selector Lever 
Projection Alignment 
in Shift Gate 


Hold down on the two cap screws 
and maintain light downward pressure 
on the housing while tightening the 
nuts. Tighten one nut two or three turns 
and then tighten the other nut the same 
amount. Repeat this until both nuts are 
tight. Do not over-tighten the nuts or the 
heads of the cap screws will damage 
the slots in the jacket tube (Fig. 23). 



FIGURE 23 —Align Cap Screw Heads 
with Slots in Upper End of the 
Jacket Tube 


Replace the spring seat and upper 
steering tube spring on the steering 
tube. 

Connect directional signal wires to 
junction block and horn wires. 

Install the safety starter and back-up 
light switch on the steering jacket tube. 


Adjust the switch as outlined in sub¬ 
ject “Safety Starter and Back-up Light 
Switch Adjustment." 

Replace the steering wheel and se¬ 
cure it to the steering tube. 

SHIFTING MECHANISM 
“TWIN-STICK” 

Adjustment 

Remove the cotter keys from the 
trunnions at the transmission levers and 
remove the trunnions from the levers. 

Remove the snap-in plug from the 
left side of the console assembly. 


Kickdown Button Gear Shift Lever 



Indicator Light Overdrive Control 

FIGURE 24 - Floor Shift 
Console Assembly 


Install a 5 /i6" (.3125") diameter pin 
through the alignment hole provided in 
the console lever retainer bracket, 
through the slots in the selector lever, 
and into the housing bracket (Fig. 25). 
This is the neutral position of the selec¬ 
tor levers. 



FIGURE 25 — Aligning Shift Levers — 
Assembly Removed for 
Illustration Purposes 


Adjust the trunnions on the gear shift 
rods so they enter freely into the holes 
in the transmission shift levers while 
these levers are in the neutral position. 
Secure the trunnions with the cotter keys 
and remove the aligning pin. Check the 
gear shift operation in all positions. Re¬ 
place the snap-in plug in the console 
assembly. 

Removal 

From underneath the vehicle, discon¬ 
nect the kickdown and overdrive indi¬ 
cator light wires. Disconnect the over¬ 
drive control cable from the overdrive 
control lever. 

Remove the console assembly from 
the floor pan. 

Remove the four cap screws that re¬ 
tain the gear shift lever housing to the 
floor pan. Lift the shift lever assembly 
up and remove the gear shift rods from 
the selector levers. The assembly can 
then be removed from the vehicle. 

Disassembly 

Place the assembly in a vise. 

Remove the four screws that retain 
the gear shift pivots to the gear shift 
lever pivot bracket. 


Kickdown Button 
Button Switch Contact Plug 
Contact Plate 


Contact Plate Spring . 
Button Switch Insulator— 



Kickdown Wire ■ 
Gear Shift Lever 


Gear Shift Pivots 
Gear Shift Bracket 
Lever Return Spring 
Washer 
Compression Spring 

Gear Shift Lever 
Housing 

Gear Shift Lever 
Pivot Shaft 

Lever Retainer 
Bracket 
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^ Retaining Pin 
— Low-Reverse Lever 
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FIGURE 26 — Floor Shift Assembly 
Components 

Remove the four cap screws that se- 
ure the pivot bracket to the gear shift 
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lever housing. After removing the gear 
shift knob, the pivot bracket can be re¬ 
moved. 

Remove the two cap screws from the 
retainer that holds the selector levers on 
the gear shift lever pivot shaft. Then the 
levers can be removed. 

Remove the lever return spring from 
the gear shift lever. 


Use a 3 /i6" punch to remove the pin 
that secures the gear shift lever to the 
gear shift lever pivot shaft and remove 
the shaft (Fig. 27). 

NOTE: The gear shift lever pivot 
shaft and the selector pin are 
serviced as an assembly. 

Assembly 

With the gear shift lever housing held 
in a vise, install the gear shift lever, 
washer, and compression spring into 
the housing (Fig. 28). 

Install the gear shift lever pivot shaft 
through the housing, the gear shift lever, 
washer, compression spring, and into 
the housing (Fig. 29). 

Install the pin in the gear shift lever 
and through the pivot shaft. Use a long 
fibre grease as a lubricant for the pivot 
shaft. 

Install the low and reverse selector 
lever on the pivot shaft. Then place the 
second and high selector lever on the 
pivot shaft and place the lever retain¬ 
ing bracket over the shaft. Secure the 
bracket in place with two cap screws. 


Install the lever return spring to the 
gear shift lever. 

Place the pivot bracket over the gear 
shift lever and secure it to the gear shift 
housing bracket with four cap screws. 

Place the two pivots on the pivot 
bracket and retain them in place with 
four screws. Install the gear shift knob 
on the shift lever. The floor shift as¬ 
sembly can then be installed in the 
vehicle. 

Secure the gear shift rods to the op¬ 
erating levers of the floor shift assem¬ 
bly. Secure the gear shift lever housing 
to the floor pan. 

Adjust the shift levers as outlined in 
Shift Lever Adjustment. 

Install the console assembly on the 
floor pan. 

Connect the kickdown and overdrive 
indicator light wires to their respective 
connectors. 

Secure the overdrive control cable to 
the overdrive control lever. 

Check gear shift lever operation in 
all positions and the overdrive control 
for full engagement. 



FIGURE 27 — Removing Gear Shift 
Lever Retaining Pin 




FIGURE 29 — Installing Gear Shift 
Lever Pivot Shaft 


FIGURE 28 — Installing Gear Shift 
Lever, Washer, and Spring 
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Master Cylinder. 
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Bleeding Hydraulic Lines. 

Wheel Brake Units. 

Brake Adjustments. 

Parking Brake. 

POWER BRAKES. 

Operation. 

Unit Disassembly. 

Cleaning. 

A Bendix Double-Safety Hydraulic 
Brake System is used. The 10 Series 
incorporates a Wagner Compound shoe 
type brake. A Bendix Duo-Servo Type 
is used on the 80 Series. 

HYDRAULIC SYSTEM 

Use only SAE 70-R-3 Hydraulic Brake 
Fluid. 

The hydraulic system should be kept 
free of dirt and moisture. It is advisable 
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to drain the system and flush with pure 
alcohol once a year. 

CAUTION: Keep mineral oils , gas¬ 
oline, or kerosene out of the sys¬ 
tem as they cause rubber cups to 
soften, swell, and distort resulting 
in failure. 

MASTER CYLINDER - 
DOUBLE-SAFETY BRAKE 

The master cylinder (cast integrally 


with the reservoir) is the compensating 
type. 

The master cylinder used on cars not 
equipped with power brake units is 
identical in operation and construction 
to the master cylinder used with the 
power brake with the exception of the 
primary and secondary piston, push 
rod, and front seal. 

In the Double-Safety brake system 
type master cylinder, failure in one part 



Primary Piston Assembly 



Secondary Piston 





Cup 


Fluid Reservoir 

Front Brake Outlet 

Rear Brake Outlet 


Tube Seat 


Return Spring 
Protector 


Primary Cup 
Cup Washer 


Primary Piston Stop 
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FIGURE 1 — Master Cylinder Components 
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of the brake system does not result in 
failure of the entire hydraulic brake 
system. Failure in the front brake sys¬ 
tem will leave the rear brake system 
still operative or failure in the rear 
brake system will leave the front brake 
system operative. 

A double hydraulic cylinder with two 
outlets, two residual check valves, two 
fluid reservoirs, and two hydraulic 
pistons (a primary and secondary) are 
operated in tandem by a single hydrau¬ 
lic push rod. The primary outlet is 
connected to the front brakes with the 
secondary outlet connected to the 
rear brakes. 

With the master cylinder fluid res¬ 
ervoirs filled and the front and rear 
brake system bled, there is a solid 
column of fluid on the forward side of 
both the primary and the secondary 
pistons. 

Upon application of the brakes, 
through movement of the brake pedal, 
fluid is displaced by the pistons into 
the wheel cylinders to activate both 
front and rear brakes. Upon release of 
the brakes, fluid returns from the rear 
wheel cylinders through the secondary 
residual check valve to the secondary 
portion of the master cylinder bore. 
Fluid also returns from the front wheel 
cylinders through the primary residual 
check valve to the primary portion of 
the master cylinder bore. The dual sys¬ 
tem differs from the single system in 
operation when hydraulic failure occurs 
in either the front brake system or the 
rear brake system. Should hydraulic 
failure occur in the rear brake system, 
fluid under pressure continues to be 
displaced by the primary piston into 
the front brake system as in the con¬ 
ventional type brake master cylinder. 

Disassembly 

Remove the filler cap and empty all 
fluid. 

NOTE: The stop light switch and 
primary piston stop , located in the 
stop light switch outlet hole , must 
be removed before removing the 
snap ring from the piston bore. 

Remove the snap ring and the pri¬ 
mary and secondary piston assemblies. 
Air pressure applied in the piston stop 
hole will help facilitate the removal of 
the secondary piston assembly. 

The residual check valves are located 
under the front and rear fluid outlet 
tube seats. 


The tube seats must be removed with 
the self-tapping screws supplied in the 
repair kit to permit removal of the 
check valves. Screw the self-tapping 
screws into the tube seats and place 
two screw driver tips under the screw 
head and force the screw upward as 
shown in Figure 2. 



FIGURE 2 — Removing Tube Seats 


Remove the expander in the rear 
secondary cup, secondary cups, return 
spring, cup protector, primary cup, and 
washer from the secondary piston. 

The primary piston, with the rubber 
cups installed, is supplied in the repair 
kit. 

Cleaning 

After disassembly, immersion of all 
metal parts in clean brake fluid or a 
brake system cleaner is recommended. 
Use air hose to blow out dirt and 
cleaning solvent from recesses and in¬ 
ternal passages. When overhauling a 
hydraulic brake unit, use all parts fur¬ 
nished in the repair kit. DISCARD ALL 
OLD RUBBER PARTS. 

After cleaning, place all hydraulic 
system parts on a clean paper or in a 
clean pan. 

Inspection 

Inspect all other parts for damage or 
excessive wear. Replace any damaged, 
worn, or chipped parts. Inspect hydrau¬ 
lic cylinder bore for signs of scoring, 
rust, pitting, or etching. Any of these 
will require replacement of the hydrau¬ 
lic cylinder. 

Assembly 

Prior to assembly of the master cyl¬ 
inder, dip all components in clean brake 
fluid and place in clean pan or on 
paper. 

Install the primary cup washer, pri¬ 
mary cup, cup protector, and return 
spring on the secondary piston. 


In the double groove end of the sec¬ 
ondary piston, install the piston cups 
so the flat side of the cups face each 
other (lip of cups away from each 
other). Install the cup expander in the 
lip groove of the end cup. 

Install the piston assembly supplied 
in the repair kit. 

Coat the cylinder bore and piston 
assemblies with clean brake fluid be¬ 
fore installing any parts in the cylinder. 

Install the secondary piston assem¬ 
bly first and then the primary piston. 
Secure with the snap ring. 

Install the primary piston stop and 
stop light switch. 

Install the residual check valve 
springs in the fluid outlet holes, placing 
the valve over the spring so the flat 
side of the valve will be against the 
tube seats. 

Install the tube seats, flat side toward 
the check valve, and press in with tube 
nuts or the master cylinder brake pipe 
tube nuts. 


Bleeding the Master Cylinder 

Before the master cylinder is installed 
on the car, the unit must be bled. 

Support the cylinder assembly and 
fill both fluid reservoirs with approved 
brake fluid. 

Loosely install a plug in each outlet 
of the cylinder. Depress the exposed 
piston several times until air bubbles 
cease to appear in the brake fluid. 

Tighten the plugs and attempt to de¬ 
press the piston. The piston travel 
should be restricted after all air is 
expelled. 

Install the master cylinder on the car 
and bleed the hydraulic lines at the 
wheel cylinder. (Refer to Section “Bleed¬ 
ing Hydraulic Lines’’.) 

WHEEL CYLINDERS 

The front and rear wheel cylinders 
contain a pair of opposed pistons fitted 
with rubber cups and a compression 
spring to keep the cups tight against 
the pistons (Fig. 3). 


|| J I iwwwn 

\\\ 

Boot Piston Cup 




Bleeder Screw 


FIGURE 3 — Front Wheel Cylinder 


Inspection of Wheel Cylinders 

After removing the wheel cylinders 
from the brake assembly, remove the 
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boots from both ends of the cylinder. 
The pistons and cups are forced out of 
the barrel by the compression spring. 
Clean all component parts in alcohol. 
If the cylinder is scratched or pitted, it 
will be necessary to hone or replace 
to prevent loss of fluid or excessive cup 
wear. After honing operation, check 
piston clearance in bore; it should not 
exceed .003". 

Whenever a wheel cylinder is disas¬ 
sembled, the operating cups must al¬ 
ways be replaced. Upon reassembly, 
dip all component parts in hydraulic 
brake fluid. 

BLEEDING HYDRAULIC LINES 

Bleeding the entire brake system is 
necessary whenever a hydraulic line is 
disconnected from the master cylinder, 
or whenever the brake pedal is “spongy” 
on application. If a line is disconnected 
at one individual wheel, that wheel 
cylinder only must be bled. 

Before bleeding, fill the master cyl¬ 
inder reservoirs with recommended 
hydraulic brake fluid. 

CAUTION: While removing the 
reservoir filler cops , extreme care 
must be exercised to prevent dirt 
from entering the reservoir and 
master cylinder , as dirt lodged 
between the pistons and the cyl¬ 
inder walls will cause failure. 

Use a standard type pressure bleeder 
following the particular Manufacturer’s 
instructions. 

Where pressure bleeder equipment is 
not available, use the following method: 

Attach a bleeder hose and allow it 
to hang in a clean container. Unscrew 
the bleeder connection Va turn and 
depress the foot pedal to floor, tighten 
bleeder connection, and allow the 
pedal to return slowly to “off” posi¬ 
tion. Repeat the pumping action until 
enough fluid has passed through to ex¬ 
pel all the air from the line. Do this at 
each of the four wheels. 

Watch the flow of fluid from the 
hose, the end of which should be kept 
below the surface of the fluid; when all 
air bubbles cease to appear, close the 
bleeder connection. 

Fluid withdrawn in the bleeding op¬ 
eration should not be used again. Fluid 
should be replenished in the reservoirs 
after each wheel cylinder is bled. When 
the bleeding operation is completed, 
the reservoirs must be refilled to within 
Va" from the top. 


NOTE: When refilling the hydraulic 
reservoir , make certain the correct 
fluid level is present in both sec¬ 
tions of the cylinder. 

To prevent brake drag, the compen¬ 
sating ports must be open when the 
brake pedal is in the released position. 
See Brake Pedal Adjustments. 

WHEEL BRAKE UNITS 

Self-adjusting brakes are standard 
equipment. 

The wheel brake units consist of a 
support plate, two brake shoes, brake 
shoe return springs, self-adjusting oper¬ 
ating parts, and a wheel cylinder. 

The automatic adjuster continuously 
maintains correct operating clearance 
between the brake linings and the 
drums by adjusting the brakes in small 
increments in direct proportion to lining 
wear. This continuous adjustment pre¬ 
vents gradual increase in the brake 
pedal travel as the linings wear. The 
adjuster, therefore, adds the safety 
feature of maintaining adequate pedal 
reserve during the service life of the 
lining. 

The 10 Series adjuster consists of an 
adjusting screw assembly, adjusting 
lever, two adjusting links, and a lever 
crank (Fig. 4). 




FIGURE 4 — Self-Adusting Brake 
Components — 10 Series 


The 80 Series adjuster consists of a 
cable guide, steel cable adjusting lever, 
adjusting lever spring, and adjusting 
screw assembly. 


After the lining wears enough to re¬ 
quire adjustment, the adjusting cable 
will lift the lever into engagement with 
the next tooth of the star wheel when 
the brakes are applied. When the brake 
is released, the shoes return to the 
anchor. 

The self-adjuster utilizes the move¬ 
ment of the secondary shoes in a re¬ 
verse brake application to actuate the 
adjuster lever. 

This action will repeat on subsequent 
brake applications, if necessary, until 
the shoe to lining clearance is reduced 
to a point where the shoe movement is 
not enough to cause the cable or link 
to lift the lever to the next tooth. 



FIGURE 5 — Self-Adjusting Brake 
Components — 80 Series 


The adjusting levers, adjusting star 
wheel and pivot nuts, 80 Series cable 
guides, and 10 Series lever cranks are 
left hand or right hand parts, not inter¬ 
changeable, and MUST be kept sepa¬ 
rated. 

NOTE: Interchanging screw assem¬ 
blies would cause shoes to retract 
rather than expand. 

10 Series 

To assemble the brake unit, place 
the shoes on the backing plates and 
secure with the shoe hold down pin 
and clip. Place the adjusting lever on 
the secondary shoe web making sure 
the slot in the lever engages to full 
depth with the slot in the shoe web. 
The adjuster levers are painted RED 
for right hand brakes and BLUE for 
left hand brakes. 

Install the star wheel assemblies. 
The star wheel must be installed over 
the adjusting hole in the backing plate. 
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FIGURE 6 — Left Front Brake Assembly — 
1 0 Series 


FIGURE 7 — Right Rear Brake Assembly — 
1 0 Series 


NOTE: Interchanging star wheel 
assemblies will cause shoes to re¬ 
tract rather than expand. 

Assemble the lower spring that 
fastens to the two shoe webs. THE 
LONG HOOK END should be secured 
in the small hole in the secondary 
shoe and should be UNDER the shoe 
web. The short hook end should be 
secured in the small hole in the pri¬ 
mary shoe. If the spring is installed 
correctly, the long hook end will not 
interfere with either the lever or the 
star wheel teeth. 

Install the anchor block with arrow 
pointing in the forward direction of the 
drum rotation (Fig. 8). Place the guide 
plate over the anchor pin and install 
the shoe return springs with the long 
hook end flat against the guide plate. 

Install the lever crank in the small 
hole on the secondary shoe web, the 
left crank on the left, and right crank 


v ^ Anchor Block 



Shoe 

FIGURE 8 — Anchor Block Installation 
— 1 0 Series 

on the right. A “L” or “R” is located 
on the hexagon side of the crank for 
identification. Make certain the lever 
rotates freely on the hexagon head 
screw. 

Assemble the short wire link with 
large hook by first inserting the “S” 
shape offset end into the lever crank 
hole which is closest to the hexagon 
head and then snap the hook end of 
the link in the top groove of the 
anchor pin. 

Insert the long link with “S” shaped 
end in the crank lever. Lift the adjuster 


lever up enough to hook the link in the 
slot of the adjusting lever. The adjust¬ 
ing lever will then engage the star 
wheel teeth between Vi6 /r above or 
below the centerline of star wheel 
assembly. 

80 Series 

The automatic adjuster MUST AL¬ 
WAYS BE INSTALLED ON THE SEC¬ 
ONDARY or REAR SHOE of the Duo- 
Servo brake. The adjuster levers are 
not interchangeable from left to right. 
The left lever, stamped L, must be in¬ 
stalled on the left assemblies and the 
right lever stamped R installed on the 
right assemblies. This also applies to 
the adjusting screw and adjusting screw 
pivot nut. All other attaching parts are 
interchangeable. 

NOTE: Interchanging screw assem¬ 
blies would cause shoes to retract 
rather than expand. 



Primary Show 
Return Spri 


Guide Plate 


Secondary Shoe 
Return Spring 


Primary Shoe 
and Lining 


ble Guide 


Secondary Shoe 
and Lining 


Shoe Hold 
Down 


Adjusting Cable 


Adjuster Spring 


Adjusting Lever 



Secondary Shoe 
Return Spring 


Cable Guide 


Parking Brake 
Lever 


Guide Plate 

ng Brake Strut 


Primary Shoe 
Return Spring 


Adjusting Cable 


Secondary 
and Lining 


Adjusting Lever 




Spring 


Primary Shoe 
and Lining 

Shoe Hold 
Down Spring 


Adjuster Spring 


FIGURE 9 — Left Front Brake Assembly — 
80 Series 


FIGURE 10 — Right Rear Brake Assembly — 
80 Series 
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When assembling the brake unit, the 
adjusting cable must be installed under 
the brake shoe return springs. 

Install the primary shoe return spring 
over the anchor pin followed by the 
secondary spring (Fig. 11). 


The adjusting lever to primary shoe 
spring, when assembled correctly, 
should have the small hook end in¬ 
stalled in the large hole at the bottom 
of the primary shoe and the long hook 
end in the adjusting lever. 

NOTE: It is not necessary to re¬ 
move the rear axle shaft hubs to 
perform minor brake service. When 
replacement of oil seals is also 
required , hubs must be removed. 

BRAKE ADJUSTMENTS 
Pedal Adjustment 

Rotate the eccentric bolt attaching 
the master cylinder push rod to the 
brake pedal to obtain maximum pedal 
height. 

On manual brake equipped cars, 
there should be clearance between the 
brake pedal and the pedal bumper 
when the pedal is in the released posi¬ 
tion. 

NOTE: If there is no clearance be¬ 
tween the pedal and the bumper , 
bend the bumper bracket to obtain 
clearance. 



FIGURE 12 — Brake Pedal Adjustment 
Eccentric Bolt 


Brake Shoe Adjustment 
1 0 and 80 Series 

After wheel brake units have been 
disassembled for any reason, an initial 
adjustment MUST be made before drum 
installation. 


When the brake parts have been in¬ 
stalled in their correct position, initially 
adjust the star wheel assemblies to a 
point where approximately 3 /i6" to 14" 
of threads are exposed between the 
star wheel and star wheel nut on the 
10 Series and %" of threads exposed 
on the 80 Series star wheel. 

NOTE: Following the initial adjust¬ 
ment and final assembly , check 
brake pedal (height) to insure brake 
operation. Then drive the car in 
reverse , making 10 to 15 brake 
applications prior to road testing. 
This action balances the adjustment 
of the four brake units and raises 
the brake pedal. 

Adjustment may be made manually 
by removing the access slot cover and 
using a brake adjusting tool or screw 
driver to rotate the star wheel until the 
wheel is in the locked position. To 
tighten, rotate the star wheel in the 
direction shown in Figure 13. Then 
back off the star wheel at least 15 to 
20 notches (clicks). 



FIGURE 13 — Brake Shoe Adjustment 


To back off the star wheel on the 80 
Series, it may be necessary to install a 


second tool (piece of Vs" welding rod) 
past the star wheel to force the adjust¬ 
ing lever off the adjusting screw. 

CAUTION: DO NOT insert a sec¬ 
ond tool to lift or pry the adjust¬ 
ing lever off the star wheel teeth 
on the 10 Series brake. 

PARKING BRAKE 

The parking brake applies the rear 
brake shoes by means of cables con¬ 
nected between the parking brake lever 
and the rear brake support plates. 

Foot Operated Lever 

The foot operated parking brake 
lever is mounted under the left side of 
the instrument panel. 

To remove the lever assembly, the 
cable and the release rod must be re¬ 
moved. Disconnect the release rod 
clevis from the release lever on the 
parking brake (Fig. 14). 



To adjust the foot operated parking 
brake, adjust the service brakes as out¬ 
lined in the Brake Adjustment Section. 
Set foot operated parking brake on 
first notch from the released position 
and tighten the parking brake cable at 
the equalizer (Fig. 1 5) to a point where 
the rear wheels are locked in forward 


Equalizer Lock Nut 



Adjusting Nut 


FIGURE 15 — Foot Operated Parking 
Brake Adjustment 



FIGURE 1 1 — Front Brake Shoe Return Spring Installation 
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rotation. Release foot pedal and check 
for wheel drag — Wheels should rotate 
free. 

POWER BRAKES 

Power braking is a method of hy¬ 
draulically applying the wheel brake 
units with power supplied by a pressure 
differential between engine vacuum 
and atmospheric pressure. It is actuated 
and controlled by a minimum amount 
of foot pedal pressure. 

The combined vacuum power unit 
and master cylinder is an integral part 
of the brake system. 


Should a vacuum failure occur, the 
vacuum in the front side of the dia¬ 
phragm will allow the operator to 
make 3 or 4 power applications before 
the supply is completely depleted. 

The single diaphragm type power 
brake is a self-contained vacuum hy¬ 
draulic power braking unit. It is of the 
vacuum suspended type which utilizes 
engine intake manifold vacuum and 
atmospheric pressure for its power. It 
consists of the following three basic 
sections combined into a single unit: 

A vacuum power chamber which 
consists of a front and a rear shell, a 
diaphragm, a diaphragm plate, a hy¬ 
draulic push rod, and a vacuum dia¬ 
phragm return spring. 

A mechanically actuated control 
valve integral with the vacuum power 
diaphragm which controls the degree 
of power brake application or release 
in accordance with the foot pressure 
applied to the valve operating rod 
through the brake pedal linkage. The 


control valve consists of a single pop¬ 
pet with an atmospheric port and a 
vacuum port. The vacuum port seat is 
a part of the valve body attached to 
the diaphragm assembly. The atmos¬ 
pheric port seat is a part of the valve 
plunger which moves within the valve 
housing and vacuum power diaphragm 
assembly. 

A Double-Safety Brake hydraulic sys¬ 
tem, outlined in the Master Cylinder 
Section. 

The vacuum power diaphragm and 
the components which make up the 
valve assembly are connected to the 
brake pedal through the valve operat¬ 


ing rod and pedal linkage. The valve 
operating rod is connected to the valve 
plunger which moves within the power 
diaphragm assembly. A valve return 
spring returns the valve plunger and 
valve rod to the released position when 
pressure is released from the brake 
pedal. The valve poppet is of the flex¬ 
ible rubber type and is supported by 
the valve body. In the released position, 
the poppet return spring holds the 
poppet against the atmospheric port 
seat. A special bearing and seal is used 
to seal the opening between valve body 
sleeve and the rear end plate. Vacuum 
is supplied to the power unit through a 
vacuum check valve located in the 
front housing. Air for operation is ad¬ 
mitted through the air filter located 
within the valve housing sleeve. A rub¬ 
ber valve rod guard keeps dust and 
dirt from entering the valve housing. A 
seal located in the front vacuum cham¬ 
ber seals the opening between the 
vacuum chamber and the hydraulic 


plunger. The hydraulic plunger forms 
the link between the vacuum power 
diaphragm assembly and the hydraulic 
piston of the hydraulic cylinder. 

Operation 

Released Position 

With the engine running and the 
brakes released, vacuum from the in¬ 
take manifold is admitted through the 
vacuum check valve to the front (left) 
vacuum chamber. In the released posi¬ 
tion, the valve operating rod and valve 
plunger are held to the right in the 
valve housing by the valve return spring 
to “CLOSE" the atmospheric port and 
“OPEN" the vacuum port. With the 
valve in this position, the chamber to 
the rear of the diaphragm is also open 
to vacuum through the porting in the 
valve housing. The vacuum power dia¬ 
phragm is then balanced or suspended 
in vacuum, since vacuum is present on 
both sides of the diaphragm and the 
vacuum power diaphragm return spring 
is then free to return the diaphragm 
assembly with the hydraulic push rod 
in the fully released position. With the 
hydraulic push rod in the released po¬ 
sition, the hydraulic compensating port 
in the hydraulic master cylinder is 
open to permit brake fluid to either 
return from the brake system to the 
fluid reservoir or enter the brake sys¬ 
tem from the fluid reservoir to com¬ 
pensate for expansion of/or loss of 
fluid from the brake system (Fig. 17). 

Brake Application 

As the brakes are applied, the valve 
operating rod and valve plunger move 
to the left in the power diaphragm as¬ 
sembly to compress the valve return 
spring and bring the poppet valve into 
contact with the vacuum valve seat in 
the valve housing to “CLOSE" the 
vacuum port. Further movement of the 
valve operating rod in the applied di¬ 
rection moves the valve plunger away 
from the poppet valve to “OPEN" the 
atmospheric port and admit atmosphere 
through the air filter and passages to 
the chamber at the right of the vacuum 
power diaphragm. With vacuum on the 
left side of the diaphragm and atmos¬ 
pheric pressure on the right side of the 
diaphragm, a force is developed to 
move the vacuum power diaphragm 
assembly, hydraulic push rod, and hy- 



FIGURE 16 — Cross Sectional View — Power Brake Assembly 
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draulic piston to the left to close the 
compensating port and force hydraulic 
fluid under pressure through the resid¬ 
ual check valve and brake tubes into 
the brake wheel cylinders. As hydraulic 
pressure is developed in the hydraulic 
cylinder, a counter force (to the right) 
acting through the hydraulic push rod 
sets up a reaction force against the 
vacuum power diaphragm and valve 
plunger through the rubber reaction 
disc at the end of the hydraulic plunger. 
The rubber disc reacts similar to a 
column of fluid to distribute the pres¬ 
sure between the vacuum power 
diaphragm assembly and the valve 
plunger in proportion to their respec¬ 
tive contact areas. 

The pressure acting against the valve 
plunger and valve operating rod tends 
to move the valve plunger slightly to 
the right in relation to the diaphragm 
and valve housing assembly to close 
off the atmospheric port. Since part of 
the counter force (to the right) reacts 
through the valve plunger and valve 
operating rod against the driver’s foot, 
a “feel” of the braking effort is pro¬ 
vided. The amount of reaction trans¬ 
mitted to the valve plunger is designed 
into the power brake to assure maxi¬ 
mum power consistent with the assur¬ 
ance that the driver always maintains 
a “feel” of the amount of brake that is 
being applied. This reaction force is in 


direct proportion to the hydraulic pres¬ 
sure developed within the brake system 
(Fig. 18). 

Applied Position 

During application of the brakes, the 
“reaction” against the valve plunger is 
working against the driver to close the 


atmospheric port. With both atmos¬ 
pheric and vacuum ports closed, the 
unit is said to be in the holding posi¬ 
tion. When both valves are closed, any 
degree of braking application attained 
will be held until either the atmospheric 
port is reopened by an increase in 
pedal pressure to further increase the 
brake application or by a decrease in 
pedal pressure to reopen the vacuum 
port to decrease the brake application. 
Whenever the pressure applied to the 
brake pedal is held constant for a mo¬ 
ment, the valve returns to its holding 
position (Fig. 19). 

Vacuum Failure 

In case of a vacuum failure or inter¬ 
ruption as the pedal is pushed down, 
the end of the push rod contacts the 
master cylinder piston and it is forced 
down by manual pressure alone. In 
this case, the pedal pressure for a 
given brake application is consider¬ 
ably greater. 

Disassembly of 
Power Brake Unit 

Scribe a mark across master cylinder, 
front and rear shell, and mounting 
brackets. Remove cotter pin, clevis pin, 
and power levers from valve rod. Re¬ 
move mounting bracket attaching nuts 
and lockwashers and remove the brack- 



FIGURE 1 8 — Brake Application 
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FIGURE 19 — Applied Position 


ets and power levers from the power 
section. Remove master cylinder and 
set aside. 

Pull out the push rod assembly. With 
1 Vs" socket wrench and tee handle, 
press down against check valve and 
twist check valve counterclockwise to 
release check valve from shell. Remove 
gasket from the check valve. Remove 
the dust guard and guard retainer from 
rear shell (Fig. 20). 


Reaction Disc 
Push Rod 

\ 

,->.1 / ^Tush 

Seal 

D . . . w . ' Vacuum 

Retainer Check Valve Gasket Check Valve 



Dust 

Guard 


housing, to a point where the locking 
tabs on the rear housing compress the 
diaphragm approximately V 22 " . Turn 
bar wrench COUNTERCLOCKWISE just 
enough to align the locking tabs on 
the rear housing with the cutouts of 
the front housing. With the housings in 
the released position, they should begin 
to separate as the load on the com¬ 
pression bolts is released. If the unit 
does not start to separate, tap the rear 
housing with a soft hammer to break 
the bond of the diaphragm. 

CAUTION: Press down firmly 
against bar wrench to prevent in¬ 
ternal diaphragm return spring 
from causing shells to fly apart 
when bolts are fully released from 
the fixture. 


Pry off filter retainer and remove air 
filter from valve housing, being careful 
not to chip the plastic housing. Remove 
the diaphragm from diaphragm plate. 
Remove valve retainer lock, valve and 
rod assembly. Press out reaction disc 
from diaphragm plate (Fig. 22). 



FIGURE 22 — Power Piston Group 


Do not remove bearing seal from 
rear shell unless seal is defective and is 
to be replaced. To remove seal, sup¬ 
port rear shell on two blocks of wood 
and drive out the seal with a punch. 
Discard the seal. 

Cleaning 

After disassembly, immersion of all 
metal parts in clean brake fluid or a 
brake system cleaner is recommended. 
Plastic parts should be cleaned only in 
alcohol. Care should be taken to guard 
against chipping or damage to plastic 
parts. Use air hose to blow out dirt 
and cleaning solvent from recesses and 
internal passages. When overhauling a 
power brake unit, use all parts fur¬ 
nished in the repair kits. DISCARD ALL 
OLD RUBBER PARTS. 

Assembly 

Press new seal in rear shell with Seal 
Installer J-9540 until outer flange of 


FIGURE 20 — Removal of Push Rod 
and Check Valve 

Clamp fixture base of Compressor 
J-9576 in bench vise and insert the 
two bracket mounting studs on rear 
housing through matching holes in fix¬ 
ture. Set bar wrench over the master 
cylinder mounting studs of the front 
housing and install the compressing 
bolts through the fixture base and bar 
wrench (Fig. 21). Tighten the bolts to 
compress the lip of the rubber dia¬ 
phragm, between the front and rear 



FIGURE 21 — Compressing Diaphragm with Tool J-9576 


Remove bar wrench, front shell, re- tool bears against rear shell surface 

turn spring, diaphragm, and rear shell adjacent to seal. Plastic side of seal is 

from fixture base. to be next to "seal installer (Fig. 24). 
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FIGURE 24 — Installing Bearing Seal 
with Tool J-9540 

Apply Rykon Type “O” lubricant, 
supplied in repair kit, to outside diame¬ 
ter of diaphragm plate hub and bearing 
surfaces of valve plunger at end of 
valve and rod assembly and to outer 
edge of valve poppefediaphragm. 

CAUTION: Be certain poppet dia¬ 
phragm is positioned on valve as 
shown in Figure 25. 

Insert valve and rod assembly in 
valve hub of diaphragm plate. Press 
down on valve rod to position poppet 
in valve hub and align groove in valve 



FIGURE 25 — Push Rod and Valve 
Assembly 


plunger with slot in diaphragm plate. 
Insert valve plunger lock and assembly 
diaphragm in groove of diaphragm 
plate. Assemble air filter over valve rod 
and guide in position in valve housing. 
Press filter retainer on end of valve 
housing using care not to chip or 
damage plastic housing (Fig. 26). 



FIGURE 26 — Power Piston Group 


Place front shell on fixture base. Ap¬ 
ply Silicon ‘‘DC4’’ lubricant, supplied 
in repair kit, liberally to the top outer 
face of the front shell. Apply Rykon 
Type “O’’ lubricant to the bearing seal 
in the rear shell and guide valve hous¬ 
ing through seal in rear shell. Assemble 
diaphragm return spring on diaphragm 
plate and front shell. Align rear shell 
so that when shells are locked in posi¬ 
tion scribe marks will be in alignment. 
Place bar wrench over studs of front 
shell (Fig. 21). Press down to compress 
spring and attach the bolts to base. 
Align locking tabs and cutouts in front 
and rear shells. Tighten bolts hand 
tight. Make certain front shell is cen¬ 
tered on rear shell and continue to 
tighten the bolts to compress the rub¬ 
ber diaphragm enough to allow the 
tabs on the rear housing to enter the 
cutouts of the front housing. Check at 
opposite points. Turn rear shell CLOCK¬ 
WISE with bar wrench to bring front 
and rear shells into the locked position. 
CAUTION: If bolts are drawn down 
too tight , rim of diaphragm may be 
damaged resulting in a vacuum 
leak. 

Apply Rykon Type “O” lubricant 
sparingly to the push rod keeping lubri¬ 
cant away from the adjusting screw 
end of rod. Apply Rykon Type ‘‘O’’ 
lubricant liberally to piston end of push 
rod and to entire surface of reaction 
disc. Place the flat side of the disc on 
piston end of push rod. 

NOTE: The 10 Series reaction disc 
is flat on one side and has a raised 
portion on the other. The 80 Series 
disc is flat on both sides. 

Insert push rod in diaphragm plate; 
press and twist to make certain reac¬ 
tion disc is seated in diaphragm plate. 
Assemble guard retainer over studs at 
rear end of power unit and attach 
guard to flange of retainer. 
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Attach brackets to power section with 
lockwashers and nuts. Securely tighten 
nuts. Attach valve rod to power levers 
with clevis and cotter pin. 

If the vacuum check valve was re¬ 
moved, position “O” ring seal on front 
shell and assemble vacuum check valve. 
To assemble check valve, press and 
turn check valve clockwise to lock in 
place in front shell. 

NOTE: Before attaching master 
cylinder to power section , check 
distance “A” with Tool J-9571 
from the end of hydraulic push 
rod to the hydraulic cylinder mount¬ 
ing surface at front end of power 
sections (Fig. 27). If push rod length 
is not correct, follow push rod ad¬ 
justment procedure below. When 
push rod length is correct , replace 
rubber seal ring in groove on hub 
of master cylinder and attach mas¬ 
ter cylinder to vacuum power unit 
with four lockwashers and nuts. 
Securely tighten. 



FIGURE 27 — Checking Push Rod 
Height with Tool J-9571 


Push Rod Adjustment 

The self-locking adjusting screw is 
set to the correct dimension at the time 
of original assembly of the power unit. 
Under normal service, no further ad¬ 
justment should be needed providing 
the push rod assembly remains in the 
original power brake. If, however, a 
push rod is transferred from another 
unit or a new push rod is used, adjust¬ 
ment will be necessary. To adjust push 
rod, hold push rod with pliers at ser¬ 
rated end and turn adjusting screw 
either in or out of push rod to obtain 
specified dimensions (Fig. 28). 

Testing and Diagnosis 
System Tests 

Road test brakes by making a brake 
application at about 20 M.P.H. to de¬ 
termine if vehicle stops evenly and 



FIGURE 28 — Adjusting Push Rod 
Height 


quickly. If pedal has a spongy feel 
when applying the brakes, air may be 
present in the hydraulic system. Bleed 
system. 

When engine is stopped and trans¬ 
mission is in neutral, apply brakes sev¬ 
eral times to deplete all vacuum reserve 
in the system. Depress brake pedal, 
hold light foot pressure on pedal, and 
start engine. If the vacuum system is 
operating, pedal will tend to fall away 
under foot pressure, and less pressure 
will be required to hold pedal in ap¬ 
plied position. If no action is felt, 
vacuum system is not functioning. 

Stop engine and again deplete all 
vacuum reserve in system. Depress 
brake pedal and hold foot pressure on 
pedal. If pedal gradually falls away 
under foot pressure, the hydraulic sys¬ 
tem is leaking. 

Start engine. With brakes off, run to 
medium speed and turn off ignition, 
immediately closing throttle. This builds 
up vacuum. Wait no less than ninety 
seconds, then try brake action. If not 
vacuum assisted for three or more ap¬ 
plications, vacuum check valve is faulty 
or there is a leak in the vacuum system. 

Trouble Diagnosis 
Hard Pedal 

Basic System 

Bound up pedal mechanism 
Glazed linings 

Lining saturated with brake fluid 
or grease 

Swollen master cylinder cups 
Corroded master cylinder bore 
Hydraulic line restriction 

Power System 

Faulty vacuum check valve 
Collapsed vacuum hose 
Low manifold vacuum 
Internal vacuum leakage 
Faulty control valve operation 


Grabby Brakes 

Basic System 

Grease or brake fluid on linings 
Brakes in need of an adjustment 
Damaged support plates 
Damaged brake drums 

Power System 

Faulty control valve operation 
Bind in linkage 

Pedal Goes to Floor 
(or Almost to Floor) 

Basic System 

Brakes in need of an adjustment 
Damaged brake shoes (distorted) 
Air in hydraulic system 
Hydraulic fluid leakage 
Defective primary cups 
Hydraulic reservoir low on fluid 
Defective rear piston cup on 
secondary piston 

Power System 
Vacuum leakage 

Brakes Fail to Release 

Basic System 

Bound up pedal linkage 
Broken shoe return springs 
Shoes binding on support plate 
Defective residual check valves 
Swollen piston cups 
Primary piston binding in piston 
stop 

Pedal adjustment (closed 
compensating port) 

Power System 

Faulty push rod adjustment 
Bound up linkage 

WHEELS AND TIRES 
Tire Size 

10 Series 

Sedans and 2-Seat 
Station Wagon 6.50 x 14 Standard 
7.00 x 14 Optional 

3-Seat Wagon 7.00 x 14 Captive Air 
80 Series 7.50x14 

Tire Pressure 

Front and Rear 24 Lbs. 

Captive Air (Front and Rear) 

Inner Chamber 29 Lbs. 

Outer Chamber 24 Lbs. 
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FIGURE 29 — Effect of Inflation Pressures 


Tire Wear 

Abnormal tire wear can be caused 
by improper inflation pressures, wheel 
balance, mechanical irregularities, or 
misaligned front suspension. 

A tire severely cupped is mainly due 
to loose steering connections, loose 
wheel bearings, or any excessive loose¬ 
ness throughout the front suspension. 
An uneven brake adjustment, out-of¬ 
round brake drums, may also cause 
rapid and uneven tire wear. 

A tire which is worn only on one 
side of the tread is normally caused by 
excessive positive or negative camber. 
The extent of camber wear is largely 
due to the amount of camber angle in 
relation to the type or shape of local 
road surfaces. 

Tread wear very similar in appear¬ 
ance may also be caused by driving at 
high speeds on turns. This is known as 
“Cornering’’ tread wear and cannot 
be corrected by the changing of the 
camber angle. 

An incorrect toe-in or toe-out adjust¬ 
ment will cause one edge of the tire 
tread to wear to a “feathered edge.’’ 
This is noticed by a rounded off edge 
on one side and sharpness on the other. 
This actually means that the tire is slip¬ 
ping sideways or scuffing as it travels 
down the road. 

If the “feathered edge’’ is on the in¬ 
ner sides of the tread, either on one or 
both tires, it indicates that one or both 
tires have excessive toe-in; while the 
same condition on the outer sides of the 
treads indicate excessive toe-out. 

In some instances, one front tire may 
indicate toe-in wear, while the opposite 
tire indicates toe-out wear. When this 
condition is encountered, the steering 
geometry must be checked and set to 
specifications. 

This condition can also be caused by 
bent steering arms, with the result that 
the inside wheel on both turns, either 
toes-in or toes-out in excess. 

Inflation Pressures 

One of the most important factors in 
tire care is to maintain proper inflation. 
In order to maintain the correct infla¬ 
tion pressure, tires should be checked 
when cold. The effect of three types of 
inflation pressures are shown in Fig¬ 
ure 29. 

Recommended pressure for normal 
service is 24 pounds checked cold be¬ 


fore running. Do not bleed tire pressure 
to 24 pounds if the tires are warm. 

For cars driven at sustained rates of 
high speed or on trips where above 
average speeds or loads are main¬ 
tained, tire pressures may be increased 
up to 30 pounds (cold before running). 
The higher pressure will increase sta¬ 
bility with some sacrifice of riding 
quality. 

Whenever the air pressure is either 
greater or less than recommended, the 
balance of forces in the tire is upset. 
Results are abnormal wear and prema¬ 
ture failure. 

Wheel Balance 

Tire and wheel balance is very im¬ 
portant both for preventing excessive 
tire wear and for ease in handling the 
car. 

There are four factors involved in 
wheel balance and each one must be 
considered. 

Radial run-out is the unevenness of 
tread caused by an eccentric wheel or 
tire (Fig. 30). 





FIGURE 30 - Radial Run-Out 

To correctly inspect a wheel for 
excessive run-out, the wheel should be 


mounted by means of the mounting lug 
either on a hub or an off-the-car type 
balancer. 

The radial run-out is checked at the 
tire bead seat (Fig. 31) not the outer 
rim of the wheel. This run-out should 
not exceed .062" or V\6 of an inch. 



Lateral run-out is the side movement 
of the wheel caused by a bent hub or 
wheel. 

Lateral run-out can be checked in 
the same manner as radial run-out. 
However, the reading is taken at the 
inner vertical bead flange (Fig. 31). 

Static unbalance is an unequal dis¬ 
tribution of weight around the center 
of rotation (Fig. 32). 

CAUTION: “On Car" type wheel 
balancers are not recommended 
for use on the rear wheels of cars 
equipped with the optional “Twin- 
Grip" unit. The rear wheel will 
drive if in contact with ground or 
block even though opposite wheel 
is raised. This type balancer may 
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FIGURE 32 — Static Unbalance — 
When Wheel Weight is not Evenly 
Distributed around the Hub as a 
Center, the Heavy Point Goes 
to the Bottom 

be used by removing the wheel 
opposite of the one being balanced 
with the complete assembly raised 
up. 

Dynamic unbalance is an unequal 
distribution of weight around the verti¬ 
cal center line of the wheel (Fig. 33). 



FIGURE 33 — Dynamic Unbalance — 
When Wheel Weight is not Evenly 
Distributed around the Plane of 
Rotation, High Speeds Result 
in Wheel Wobble 

Rotation of Tires 

To equalize tire wear, it is recom¬ 
mended that the tires be interchanged 
every 4,000 to 8,000 miles. Follow the 
rotation procedure as illustrated in Fig¬ 
ures 34 and 35. 


( Left Rear ^Left Front ) 



\ Right Rear) *-- foight From) 

FIGURE 34 — Tire Rotation (5 Tires) 


( Left Rear - - ( Left Front ) 



C Right Rear ) « ^ ( ^Right Front*) 

FIGURE 35 — Tire Rotation (4 Tires) 

CAPTIVE AIR TIRES 

The nylon Captive-Air safety tire has 
an inner “safety shield” which func¬ 
tions as a guard-tube by forming two 
air chambers. This four-ply cord, two 
of nylon and two of steel cord in the 
crown area, is suspended within the 
tire and securely locked between the 
tire and wheel rim bead. If a puncture 
or blow-out occurs on the main tire 
body, the inner reserve air chamber 
permits the car to be driven safely at 
moderate speeds of 50 M.P.H. or less 
for 100 miles or more. The recom¬ 
mended tire pressure is 29 pounds per 
square inch in the inner chamber and 
24 pounds per square inch in the outer 
chamber. The tire pressure should be 
increased to 35 pounds per square inch 
in the inner chamber and 30 pounds 
per square inch in the outer chamber 
when trips of fifty miles or more with 
a fully loaded car is anticipated. The 
inner chamber should be checked and 
filled with air first. 

The Captive-Air safety tire is stand¬ 
ard equipment on the three-seat station 
wagon model and is available as op¬ 
tional equipment in all sizes. 

Rotate Captive-Air tires every 4,000 
to 8,000 miles. Follow the rotation out¬ 
lined in Figure 35 when equipped with 
four tires, and Figure 34 when equipped 
with five tires. 

When inflating the tires, inflate the 
inner chamber through the rim valve 
to 5 pounds per square inch above the 
recommended tire pressure of 24 
pounds per square inch. Lubricate the 
inflating needle with the lubricant in its 
case. Work the needle slowly into the 
sidewall valve; then inflate outer cham¬ 
ber to the recommended tire pressure. 

The Steel-Cord Safety Shield will 
cause most nails to bend over, break 
off or be thrown out. However, the 
tires should be inspected periodically 
and any foreign material removed. 
When a puncturing object is removed 
from the tire, the Steel-Cord Safety 


Shield should be tested for leakage. If 
an outside repair is made this test may 
be accomplished without dismounting 
the tire by first inflating the inner 
chamber through the rim valve to 5 
pounds per square inch. 

FRONT WHEEL BEARINGS 

The front wheel bearings are of the 
taper roller bearing type. The front 
wheel bearing assembly consists of the 
inner and outer roller bearings, their 
cups, and a grease seal (Fig. 36). 



FIGURE 36 — Front Wheel Bearing 
Assembly — 10 Series Shown 


When repacking front wheel bear¬ 
ings, clean all parts in a suitable solvent 
and inspect bearings and cups for ex¬ 
cessive wear. Replace any questionable 
parts. Always use a new seal upon re¬ 
assembly. 

Pack the bearings with a good rec¬ 
ommended bearing grease, then mount 
the wheel on the wheel spindle. To ad¬ 
just the wheel bearings, rotate the 
wheel while tightening the wheel spin¬ 
dle nut. Tighten the nut until it is firmly 
seated and will cause a drag on the 
wheel. Back off on the adjusting nut to 
the first castellation or until the cotter 
pin hole is aligned. The wheel should 
now be free to rotate but without play 
in the hub and bearings. 

Install a new cotter pin and lock it 
to the nut and spindle. Install the inner 
and outer hub caps. 

REAR WHEEL BEARINGS 
(Axle Shaft) 

Rear Axle Shaft Bearing 
Removal 

The hub and drum are separate units. 
The drum is removed from the hub after 
the wheel has been removed. The drum 
is held to the hub by speednuts on each 
wheel stud. 

The hub and axle shaft are serrated 
to mate and fit together on the taper. 
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Rear Hub Puller J-1644 or J-736, 
(Figs. 37 and 38) attached to the rear 
wheel hub, should be used to remove 
the hub. The use of a “knock-out” on 
the end of the axle shaft may cause 
damage to the rear wheel bearings or 
the thrust block. 




FIGURE 38 - Rear Hub Puller J-736 


Brake Support Plate Removal 

First check the axle shaft end play 
using End Play Checking Tool J-2092; 
note the end play. This practice will 
aid in setting the correct end play 
clearance at the time of assembly. (Re¬ 
fer to “Checking and Adjusting Axle 
Shaft End Play.”) 

Remove the cap screws attaching the 
brake support plate to the axle tube. 
Slide the support plate, oil seal, and 
shims off the axle. 


The oil seal and retainer assembly 
is located between the axle tube and 
the brake support plate on the 10 
Series (Fig. 39). It is located behind the 
dust shield on the 80 Series. 

Axle shaft end play shims are lo¬ 
cated on the left side only. 

The shims should be measured using 
a micrometer to determine the approxi¬ 
mate amount that should be installed at 
the time of assembly. 

Inspect the brake support plate for 
elongated attaching bolt holes. 

Axle Shaft Removal 

Attach special axle shaft puller 
(J-2498) to the axle as shown in Figure 
40 and pull the axle shaft out of the 
housing. Slip the bearing cup off the 
shaft. 



FIGURE 40 - Axle Shaft Removal 
with J-2498 


The bearing cone is a press fit on the 
axle shaft and must be removed using 
an arbor press. 

Axle Shaft Bearing Installation 

The axle shaft bearings have no pro¬ 
vision for lubrication after assembly. 
These bearings should be packed with a 
good quality wheel bearing lubricant 
before the assembly operation. 

Press axle shaft bearings onto the 
axle shafts with the small diameter of 
the cone toward the outer tapered end 
of the shaft using Bearing Replacing 
Tool J-2995. 



Axle Shaft Installation 

The inner axle shaft oil seal is ex¬ 
tremely important. Always use new 
seals when assembling an axle. Soak 
the seals in light lubricating oil to make 
them soft and pliable and to prevent be¬ 
ing burned in operation. 

NOTE: When installing the new 
seal , the axle shaft bearing lubrica¬ 
tion hole drive-screws must be re¬ 
moved before the inner seal is 
installed. After installing seal , tap 
the drive-screws back in place. 

Install the oil seal with Tool J-9431 
(Fig. 41); be certain that it is square in 
the base. The outside diameter of the 
retainer should be coated with a good 
sealing material. 



FIGURE 41 — Installing Inner Seal with 
Tool J-9431 — 10 Series Shown 

Install the axle shafts indexing the 
splined end with the differential side 
gears. 

Install the outer bearing cup. 

Brake Support Plate Installation 

NOTE: At time of assembly , an 
application of sealing material 
should be applied to the axle tube 
flange and the brake support plate 
mounting area to prevent possible 
wheel bearing lubricant contamina¬ 
tion. 

Install the original shims and oil seal 
and retainer assembly onto the axle (if 
the end play was checked at the time 
of disassembly and required correction, 
a correction can be made at this time). 
Install the brake support plate, tighten¬ 
ing the bolts 30 to 35 Foot Pounds of 
torque. 

Checking and Adjusting Axle 
Shaft End Play 

Strike the end of each axle shaft 
with a lead hammer to seat the bear¬ 
ing cups against the support plate. 
Attach Axle Shaft End Play Tool 
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J-2092 to the end of one shaft, affix a 
dial indicator to the support plate or 
to the tool, and check the play when 
pushing and pulling on the axle shaft 
(Fig. 42). End play should be .004" to 
.008" (.006" desired). Add shims to the 
left side only to increase end play, 
remove shims to decrease end play. 



FIGURE 42 — Checking Axle Shaft 
End Play 


Wheel Hub Installation 

Slide the hub onto the axle shaft 


aligning the keyway of the hub with 
the key on the shaft. To facilitate in¬ 
stallation, install two thrust washers 
with Lubriplate between them; install 
the nut and tighten the hub onto the 
shaft until the face of the hub is 3 /i6 /r 
from the outer taper of the shaft (Figs. 
43 and 44). 



FIGURE 43 — Hub Installation 
Measurement 


Tighten axle nut to 250 Foot Pounds 
of torque; if cotter key holes are not in 
line, tighten the nut to the next castel- 
lation. 

The 3 /i6" measurement also applies 
to a service replacement hub which is 
not serrated. The serrations will be cut 


in the hub when installed on the shaft. 
This is possible by the difference in the 
hardness of the shaft and the hub. 



FIGURE 44 — Method of Measuring 
Correct Hub Installation 


Do not use an original hub on a re¬ 
placement axle shaft; also use a new 
hub. A new hub may be installed on an 
original axle shaft providing the serra¬ 
tions on the axle shaft are not worn or 
damaged. 


BRAKE SPECIFICATIONS 


WHEELS AND TIRES 


Series 

10 

80 

Make 

Wagner 

Bendix 


Compound 

Duo-Servo Type 

Total Foot Braking Area, Sq. In. 

153.76 

167.49 

Lining Size Width x Length 

Primary — Front 

2.25" x 7.62" 

2.5" x 8.90" 

Rear 

2" x 7.62" 

1.75" x 8.46" 

Secondary — Front 

2.50" x 9.82" 

2.50" x 11.06" 

Rear 

2" x 9.97" 

1.75" x 10.88" 

Drum Diameter 

9" 

10" 

Front Wheel Cylinder 

Bore Diameter 

1 Vs" 

1 W 

Rear Wheel Cylinder 

Bore Diameter 

'Vu" 

Vi” 

Master Cylinder 

Bore Diameter 

1" 

1" 

Piston Clearance 

Wheel and Master Cylinders 

.001 "-.003" 

CO 

o 

o 

o 

o 


Tire Size 

1 0 Series 

Sedans and 2-Seat Wagons 

3-Seat Wagon 
80 Series 
Tire Pressure 

Front and Rear 24 Lbs. 


6.50 x 14 Standard 
7.00 x 14 Optional 
7.00 x 14 Captive Air 
7.50x14 

Captive Air (Front and Rear) 
Inner Chamber 29 Lbs. 
Outer Chamber 24 Lbs. 


J-8002, Brake Cylinder Clamp 

J-8049, Brake Spring Remover 

J-9571, Power Brake Push Rod Height Gauge 

J-9540, Rear Shell Seal Installer 

J-9576, Power Brake Compressor 



FIGURE 45 — Brake Tools 
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REAR AXLE DISASSEMBLY 
Axle Assembly Removal 

Remove the inspection cover on the 
rear of the axle housing and allow 
the lubricant to drain from the axle. 

An axle flushing solution can be 
used in the axle to degrease the parts 
before the actual disassembly is start¬ 
ed. This practice will save time during 
disassembly as the parts will be free 
from lubricant and may be handled and 
inspected easily. 

Raise and support the rear of the 
body. 

Disconnect the parking brake cable 
at the equalizer and the parking brake 
cable housing at the torque tube 
bracket. 

Then disconnect the torque tube from 
the transmission, the rear brake hose 
at the bracket on the body floor pan, 
the shock absorbers from the shock 
mounting bracket, and the rear axle 
stabilizer bar at the axle tube. The 
rear springs are held in position in 
the spring seats by car weight and 
shock absorber travel limits. 

Roll the axle free from the car and 
disconnect the truss rods, torque tube, 
and propeller shaft from the rear axle. 

A “slip’’ or “union’’ type coupling is 
used. 


The 10 Series automatic transmis¬ 
sion propeller shaft utilizes the “slip" 
type coupling incorporating a vibra¬ 
tion damper assembly. 

The propeller shaft and coupling 
can be slipped off the pinion shaft 
when breaking the connection between 
the propeller shaft and rear axle. 

The method of propeller shaft at¬ 
tachment to the rear axle is illustrated 
in Figure 1. 



FIGURE 1 — “Slip” Type Propeller 
Shaft Coupling 

Place the rear axle on suitable 
stands to facilitate overhaul. 

Hub and Drum Removal 

The hub and drum are separate 
units. The drum is removed from the 
hub after the wheel has been removed. 
The drum is held to the hub by 
speed-nuts on each wheel stud. 

The hub and axle shaft are serrated 


to mate and fit together on the taper. 
The axle shaft key insure correct 
alignment at future assembly. 

Rear Hub Puller J-1644 or J-736, 
(Figs. 2 and 3) attached to the rear 
wheel hub, should be used to remove 
the hub. The use of a “knock-out" on 
the end of the axle shaft may cause 
damage to the rear wheel bearings or 
the thrust block. 



FIGURE 2 — Rear Hub Puller J-1644 


Brake Support Plate Removal 

First check the axle shaft end play 
using End Play Checking Tool J-2092 
shown in Figure 38; note the end play. 
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FIGURE 3 — Rear Hub Puller J-736 

This practice will aid in setting the cor¬ 
rect end play clearance at the time 
of assembly. (Refer to section “Check¬ 
ing and Adjusting Axle Shaft End 
Play.”) 

Then remove the cap screws attach¬ 
ing the brake support plate to the axle 
tube. Slide the support plate, oil seal, 
and shims off the axle. 

NOTE: Axle shaft end play shims 

are located on the left side only. 

The oil seal is located in a retainer 
between the axle tube and the brake 
support plate on the 10 Series (Fig. 4). 
It is located behind the dust shield on 
the 80 Series. 



FIGURE 5 — Axle Shaft Removal 
With J-2498 



FIGURE 6 — Use an Arbor Press to 
Remove the Wheel Bearing from the 
Axle Shafts 


check the run out on the outer tapered 
surface. This run out should not exceed 
a total of .005". 

Inspecting the Axle Housing 

A bent axle or housing may put an 
excessive strain on axle parts and make 
the axle noisy. It is, therefore, impor¬ 
tant to inspect the axle housing for 
straightness. 

Place two straight-edges across the 
flanges of the housing and measure 
the distances between their ends (Fig. 
8 ). If the straight-edges are parallel 
within 3 /32" at a distance of 11" from 
the tube center, the housing is service¬ 
able. Make this inspection two ways — 
horizontally and vertically. 




FIGURE 4 — Rear Axle Hub, Drum, and Seal Assembly — 10 Series Shown 


The shims should be measured using 
a micrometer to determine the approxi¬ 
mate amount that should be installed 
at the time of assembly. 

Inspect the brake support plate for 
elongated attaching bolt holes. 


spline of the axle shaft and place the 
shaft on V-Blocks. Be certain the gear 
end of the shaft is against a stationary 
object so the dial indicator will give a 
true reading on the taper (Fig. 7). 

Use an accurate dial indicator and 


FIGURE 8 — Inspecting Rear Axle 
Housing Alignment 

Differential Removal 

Remove the differential cover bolts. 
Note the ratio tag which is held on by 
one of these bolts and install it at time 
of assembly. 

Before removing the differential from 
the housing, mark the bearing caps 
with a center punch to insure assem¬ 
bling in exactly the same positions. 

Two bars inserted in the differential 
(Fig. 9) and pried against the housing 
will lift the assembly out of the hous¬ 
ing. Care should be taken to prevent 
damaging the bearing cups, rollers, 
and shims. 


Axle Shaft Removal 

Attach Special Axle Shaft Puller 
J-2498 to the axle as shown in Figure 
5 and pull the axle shaft out of the 
housing. Then slip the bearing cup off 
the shaft. 

The bearing cone is a press fit on 
the axle shaft and must be removed 
using an arbor press (Fig. 6). 

Inspecting Axle Shafts 



Install a differential side gear on the 


FIGURE 7 — Checking Axle Shaft Run Out 
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FIGURE 9 — Prying the Differential 
Out of the Axle Housing 

bearing cone in such a manner that the 
rollers are free. If the puller bears on 
the roller cage, it will damage the 
bearing. 



FIGURE 10 —Pulling Differential Side 

Bearing Using Puller J-2497-01 

Ring Gear Removal 

Remove the cap screws that attach 
the ring gear to the differential case. 

Using a brass drift, tap the ring gear 
from the case. Do not nick the ring 
gear face of the differential case or 
drop the gear. 

CAUTION: Do not chisel or wedge 

the ring gear from the cose. 

Differential Pinion Gears and 
Shaft Removal 

Use a 3 /i6" diameter drift at least 
3" long to drive out the lock pin that 
holds the differential pinion shaft in 
place (Fig. 11). 

The pinion shaft can then be driven 
out and the thrust block can be dropped 
out through the differential side gear 
(Fig. 12). 

Roll the differential pinion gears 
around on the side gears until they 
can be lifted out through the holes in 



FIGURE 1 1 — Driving the Pinion Shaft 
Lock Pin Out of the Differential Case 



FIGURE 12 — Removing the Differen¬ 
tial Pinion Shaft and Thrust Block 


the case. Then lift out the side gears 
and their thrust washers. 

Pinion Gear and Shaft Removal 

Remove the oil seal and retainer, 
bend back the lip of the pinion nut 
lock, and remove the pinion nut. 

Pinion Preload Checking and Hold¬ 
ing Tool J-8715 is used when removing 
the pinion nut (Fig. 13). 



FIGURE 13 — Removing Pinion Nut 
Using Tool J-871 5 

Tap the end of the pinion shaft 
lightly with a fiber hammer to free the 
front bearing cone from the pinion 
shaft and remove the bearing. 

Shims are located between the bear¬ 
ing and a shoulder on the pinion shaft. 


These shims control the pinion bearing 
preload, therefore, tag the shims to 
identify them at the time of assembly. 

The pinion gear and rear bearing 
may now be removed from the rear of 
the housing. 

Pinion Bearing Cups 

The front pinion is driven out with 
the use of J-9351 for the 10 Series or 
J-9352 for the 80 Series with handle 
J-8092 or J-8592 (Fig. 14). Remove the 
rear cup with J-9349 for the 10 Series 
or J-9350 with driver handle for the 
80 Series. 



FIGURE 14 — Removing Front Pinion 
Bearing Cup with J-9351 and Handle 
J-8592 

The pinion depth adjustment shims 
are located behind the rear pinion 
bearing cup. Tag for reference when 
assembling axle. 

CAUTION: Keep the cups square 
in the bore to prevent damaging 
the cup bores. 

INSPECTION OF REAR AXLE 
PARTS 

The Differential Pinion Gear 
Shaft 

Whenever one rear wheel is stuck 
and the other is spinning, the differen¬ 
tial pinion shaft is subjected to strain. 
Inspect this shaft for scoring or other 
signs of wear. The shaft should be a 
press fit to a .010" loose fit in the dif¬ 
ferential case. 

Thrust Block 

Inspect the thrust block for excessive 
wear, distortion, and cracks. A thrust 
block that has been worn or distorted 
will affect the end play of the axie 
shafts. If used in this condition, exces¬ 
sive end play of the axle shaft will 
result. 
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Differential Pinion Gears 

Inspect the teeth of these gears for 
excessive wear or chipping. Fit a new 
differential pinion shaft into the gear 
to see if the hole is out of round or 
worn. Discard the thrust washers. New 
ones will be used during assembly. 

Differential Side Gears 

Inspect side gear for worn, cracked, 
or chipped teeth. The gear should be 
a snug fit on the axle shaft spline. 
Also inspect the fit on the side gear in 
the differential case bore. This clear¬ 
ance should not exceed .007". This 
play must be corrected or it will cause 
excessive backlash in the drive line. 
The differential side gear clearance 
between the case and gear should be 
0" to .008", .004" desired. Oversize 
(.010") differential side gear thrust 
washers may be installed where re¬ 
quired. Where a differential assembly 
is to the tight side, it will be accept¬ 
able, if not more than eight Foot 
Pounds of torque applied to either side 
gear will rotate the internal gears. If 
the gears need replacement, pinion and 
side gears should be replaced as a set. 

Differential Case 

Inspect side bearing surfaces for 
nicks or burrs. Small nicks or burrs may 
be dressed down with a stone or 
smooth file. 

Ring Gear 

Inspect all the teeth of this gear for 
wear, cracks, or chipping. Then exam¬ 
ine the tooth contact pattern to see if 
the gear has been meshing correctly 
with the pinion gear. 

If the tooth pattern indicates that the 
ring and pinion have not been meshing 
correctly, BOTH GEARS SHOULD BE 
REPLACED BECAUSE IT IS IMPOSSIBLE 
TO ADJUST WORN GEARS FOR 
QUIET OPERATION. 

Whenever replacement of either the 
ring gear or the pinion gear is neces¬ 
sary, always replace both gears. These 
gears are run-in and lapped together 
at the factory as matched sets. 

The ring gear to case attaching 
screws should be replaced upon as¬ 
sembly. Ring and Pinion Gear sets in¬ 
clude new cap screws. 

Pinion Gear and Shaft 
Assembly Inspection 

The pinion and ring gear should be 


inspected to determine if they are a 
matched set. Numbers or marks are 
etched on the rear face of the pinion 
gear and the edge of the ring gear. 
The first number on the pinion should 
be the same as the number on the ring 
gear to indicate a matched set. The 
second number is preceded by a plus 
or minus sign to indicate the corrected 
pinion cone setting (Fig. 15). If the sec¬ 
ond number is zero, there will be no 
plus or minus sign as the pinion setting 
requires no correction. 



FIGURE 15 — Markings on Ring and 
Pinion Gear 

Inspect the oil seal surface for wear 
or roughness and the pinion splines for 
damage caused by a worn or loose 
coupling. 

Pinion Bearings 

Inspect pinion bearings, cones, cups, 
and rollers for excessive wear, over¬ 
heating, or scoring. If replacement is 
required, replace both the cone and 
the cup. 

Cleaning Parts 

All parts should be thoroughly 
cleaned with a good cleaning solution 
prior to assembly. If the parts are not 
to be assembled immediately, cover to 
protect from dust or dirt. 

Rear Axle Housing Inspection 

The housing should be inspected for 
cracks, sand holes, or burrs, deep 
scratches, or nicks on the gasket or oil 
seal areas. A stone or smooth file can 
be used to remove nicks or burrs. The 
bearing cup bores should be carefully 
inspected for burrs or nicks caused by 
removing bearing cups. Inspect and 
clean the axle tubes. 

The left axle tube has a vent hole 
that must be kept clear at all times. 


This hole should be pierced with a 
piece of wire to make certain the hole 
is not plugged (Fig. 16). 



FIGURE 16 — Vent Hole Location 

REAR AXLE ASSEMBLY 


To insure a uniform method of ad¬ 
justing rear axles, all specifications for 
correct adjustment are established on 
the basis of dry parts. 

New thrust washers and oil seals 
should be installed at time of assembly. 

Assembling the Differential 
Gears 

Install thrust washers on the side 
gears, the oil pocket side toward the 
gear (Fig. 18) and install the gears in 
the bores of the differential case. 



FIGURE 18-Thrust Washer Installed 
with the Oil Pockets Toward the Gear 

Install thrust washers behind the dif¬ 
ferential pinion gears and mesh the 
gears with the side gears so the holes 
are opposite and in line with each 
other. 

Roll the gears around until the gear 
holes are aligned with the differential 
pinion shaft hole in the case. 

The pinion gear shaft is installed 
with the lock pin hole in line with the 
lock pin hole in the differential case. 

Prior to pressing the differential pin¬ 
ion shaft in place, install the thrust 
block through a side gear, aligning the 
hole in the block with the differential 
pinion shaft. 
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Press differential pinion shaft in place 
and measure the clearance between 
the differential side gear and case. This 
clearance should not exceed .008". 
However, the side gears should not fit 
tight enough to require more than eight 
Foot Pounds torque to turn the differ¬ 
ential gears. This may be checked by 
installing an axle shaft and using a 
torque wrench to turn the shaft. Then 
drive the lock pin into place. 
Differential Side Bearing 
Replacement 

The differential side bearings are 
pressed onto the case using Side Bear¬ 
ing Replacer J-2100 or J-5364 and 


FIGURE 17 - Rear Axle Assembly 

handle J-8092 or J-8592 on the 10 
Series; J-2104 or J-2646 on the 80 
Series (Fig. 19). 

Adjusting the Side Bearings 

Place the bearing cup over each side 
bearing and install the differential case 
assembly in the axle housing. 

Install a thin shim on each side be¬ 
tween the bearing cup and the hous¬ 
ing (Fig. 20). 

Then test the assembly for side play 
by rotating it. Eliminate all side play 
by installing progressively thicker shims. 

Shims are available in thicknesses 
from .142" to .176" in .002" varia¬ 


tions for the 10 Series. For the 80 
Series, thicknesses from .070" to .100" 
in .002" variations are available. 

If an additional thickness of shims is 
required to eliminate side play on the 
80 Series, adjusting shims may be in¬ 
stalled between the cone and the dif¬ 
ferential case. Thin shims .003", .005", 
and .010" are available. 

When side play is eliminated, a 
slight bearing drag is noted. Then in¬ 
stall the respective bearing caps and 
tighten with a torque wrench 55 to 60 
Foot Pounds on the 10 Series, 105 to 
110 Foot Pounds on the 80 Series. 

Attach a dial indicator to the axle 
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FIGURE 1 9 — Replacing Differential 
Side Bearings With J-2100 



FIGURE 20 — Install Shims Behind 
Each Side Bearing Cup to Adjust 
Side Play 

housing and check the ring gear face 
of the differential case for “run out” 
(Fig. 21). The “run out” should not ex¬ 
ceed .002". 



FIGURE 21 — Check the Ring Gear 
Face of the Differential Case for 
Run Out 

Remove the case from the housing, 
retaining the shims used to eliminate 
the side play. 


Ring Gear Installation 

Place the ring gear on the differen¬ 
tial case. 

Bolt the ring gear to the differential 
case. Two %"-24xl" cap screws in¬ 
stalled in opposite holes may be used 
as guides to pull the gear into posi¬ 
tion. 

Tighten the cap screws 45 to 50 Foot 
Pounds torque. 

Pinion Gear Installation and 
Depth Adjustment 

To compensate for machining toler¬ 
ances, the pinion and ring gears are 
factory tested for tooth contact and 
quietness. This test is conducted at a 
standard cone setting and varied to 
obtain correct tooth contact and quiet¬ 
ness. 

Note the figures etched on the rear 
end of the drive pinion. One set will 
be found identical on both the ring 
gear and pinion. This denotes a 
matched set. Another figure will be 
found on the end of the drive pinion 
which shows a plus or minus sign (Fig. 
15). 

The gear is marked “+” (plus) or 

” (minus) the number of thousandths 
that the gear varies above or below 
standard. Thus, when the pinion gear 
is marked “+” it means that the rear 
face of the pinion, when installed in 
the housing, must be 2.095" (10 Se¬ 
ries) or 2.547" (80 Series) from the 
axle center line plus the amount indi¬ 
cated on the pinion. When a pinion is 
marked “—” (minus), it means that the 
rear face of the pinion will be 2.095" 
(10 Series) or 2.547" (80 Series) minus 
the amount indicated. 

When installing a new ring and pin¬ 
ion set or a new rear bearing, use new 
adjusting shims. Adjusting shims are 
available in .003", .005", .007", 
.010" and .020" for the 10 Series and 
.003", .005", .007" and .010" for the 
80 Series to obtain various thickness 
combinations. 

The amount of shims used is deter¬ 
mined by the amount of shims removed 
at disassembly and by the plus or mi¬ 
nus figure etched on the pinion. For 
example, if the original pinion was 
marked +2 and had a shim pack of 
.035" behind the rear bearing cup and 
the new pinion to be installed is marked 
— 1, the shim pack must be increased 
by .003" to bring the new pinion to its 


correct position. The new shim pack 
will, therefore, be .038" thick. 

NOTE: Original shim pack thickness 
is used only as a starting adjust¬ 
ment. Pinion depth must be checked 
and readjusted as necessary. 

Use Bearing Replacing Tool J-2995 
on the 10 Series to press the rear pin¬ 
ion bearing cone tight against the rear 
face of the gear. A piece of steel tub¬ 
ing l n /i6" inside diameter approxi¬ 
mately 8" long may be used for the 
80 Series. The large diameter of the 
bearing should be toward the gear. 

Install rear pinion bearing cup with 
Bearing Replacer Tool J-7818 and Han¬ 
dle J-8092 or J-8592 for the 10 Series, 
and J-2533 for the 80 Series, placing 
shims between cup and housing (Fig. 
22 ). 



FIGURE 22 — Installing Rear Pinion 
Bearinq Cup with J-7818 and Handle 
J-8592 

CAUTION: Drive the bearing cups 
straight into clean bores. 

Use Tool J-7817 and Handle J-8092 
or J-8592 for the 10 Series or J-2531 
for the 80 Series to install the front 
pinion bearing cup (Fig. 23). 

Insert the drive pinion in position. 
At this time, install the original pinion 
preload shim pack on pinion shaft 
shoulder. For every shim added to pin¬ 
ion depth adjustment, add a like 
amount from the pinion preload shims. 
If the pinion depth adjustment is less, 
subtract a like amount of shims to the 
pinion preload shims. This will approx¬ 
imate the pinion preload setting. For 
further checks, refer to section “Pre- 
loading Pinion Bearings.” 

Install front bearing cone and roll¬ 
ers on pinion shaft. Install the washer 
and lock ring but do not bend in place 





REAR AXLE AND PROPELLER SHAFT 


7 



FIGURE 23 — Installing Front Pinion 
Bearing Cup with J-7817 and Handle 
J-8592 

on nut. Torque pinion nut on 10 Series 
90 to 100 Foot Pounds and 125 to 150 
Foot Pounds on 80 Series. 

Clean differential housing bearing 
bores are necessary to correctly check 
pinion depth adjustment as follows: 

Mount Discs J-6381-2 on Gauge Ar¬ 
bor J-5223-4 for the 10 Series. Use the 
large diameter of Discs J-2499-2 and 
Arbor J-6482-1 or Discs J-5223-5 on 
Gauge Arbor J-5223-4 for the 80 Series. 

Install gauge seated squarely in 
housing bores. Place bearings caps in 
position and tighten bolts. 

The Gauge Block J-5223-20 is held 
in position against the end of the drive 
pinion by Clamp Bar and Screw J-5223-6 
and J-5223-14. Loosen the thumb screw 
in end of gauge block and allow spring 
loaded plunger to contact gauge ar¬ 
bor as shown in Figure 24. Lock plung¬ 
er by tightening thumb screw. Be cer¬ 
tain not to disturb plunger position. 

Loosen screw in clamp holding gauge 
block against pinion and remove gauge 
block. Measure the distance from end 
of anvil to top of plunger head with a 
two to three inch micrometer (Fig. 25). 

The measurement obtained repre¬ 
sents the distance from the rear face 
of the drive pinion to the center line 
of the rear axle (Fig. 26). 

For example, upon installation of a 
pinion marked +2 the reading should 
be 2.097" for the 10 Series or 2.549" 
on the 80 Series. 



FIGURE 24 — Checking Pinion Depth 
Adjustment with Pinion Setting 
Gauge J-5223-20 



FIGURE 25 — Measuring Gauge 
Block 

With a pinion marked —3 the read¬ 
ing should be 2.092" for the 10 Series 
or 2.544" on the 80 Series. 

If the micrometer reading shows the 
pinion setting is incorrect by more than 
plus or minus .002", the shim pack must 
be adjusted accordingly. 

When changing shim packs, it is ad¬ 
visable to check each shim separately 
to avoid unnecessary removal and in¬ 
stallation of pinion and depth gauge. 

Preloading Pinion Bearings 

Rear axle pinion bearings are pre- 
loaded to compensate for expansion 
due to heat and loads of operation. 

The preload is adjusted by selective 
shims installed between the front bear¬ 
ing and the shoulder on the pinion 
shaft as shown in Figure 26. 

A thickness range of .106" to .138" 
in .001" variations can be obtained 
by using a combination of two of the 
following size shims which are sup¬ 
plied for service installations on the 


80 Series: 


.053" 

.063' 

.054" 

.064' 

.056" 

.066' 

.058" 

.068' 

.059" 

.069' 


Pinion Preload Washer 



Adjustment Shim Pinion Depth 


FIGURE 26 — Pinion Depth and Pre¬ 
load Shim Location — 10 Series 
Shown 

There are also .003" and .010" 
shims available for additional combi¬ 
nations. 

For the 10 Series, .170" plus .002", 
.003", .005", and .010" thickness 
shims are available which will provide 
for the normal range of .170" to 
.205". 

Install the same thickness of shims 
as removed and install the front bear¬ 
ing. If the pinion adjusting shim thick¬ 
ness was changed, compensate for this 
change. 

The bearing is held in position by 
the pinion nut, thrust washer, and lock- 
washer; tighten the pinion nut 90 to 
100 Foot Pounds torque on the 10 Se¬ 
ries, 125 to 150 Foot Pounds on the 
80 Series. 

Pinion Preload Checking and Hold¬ 
ing Tool J-8715 is used to check pinion 
bearing preload and hold the pinion 
when torquing the pinion nut. The Vi" 
square hole at either end of the tool 
is used to add an extension when 
torquing the pinion nut. 

NOTE: To obtain the correct torque 
specification with the use of a 
torque wrench adapter , the fol¬ 
lowing formula can be used with 
torque wrenches so constructed 
that the position of the applied 
load cannot be varied. 

Ta X L 

Tw -T+~a 

Tw = Wrench dial reading 

Ta = Torque exerted at end of the 

adapter 

L = Lever length of wrench 
A = Length of adapter 


Effective Length of Assembly (L & A) 



FIGURE 27 — Calculation of Torque 
Wrench Adapter 
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For example: To correctly torque the 
pinion nut on the 10 Series with Tool 
J-8715 and an 18 inch torque wrench, 
substitute the values below to obtain 
the correct torque value 100 Foot 
Pounds. 

Tw (100 ft. lbs.) X L (18") = 1800 _ 

L (18") + A" (12") = 30~ 60 

Tw = 60 ft. lbs. — This would be the 
reading on the 
torque wrench dial, 
when employing this 
procedure. 

To check pinion bearing preload, 
attach the spring scale to the center of 
Tool J-8715, pull the tool in a circular 
rotation (Fig. 28), note the reading in 
pounds on the scale, and multiply by 
6 . This determines the number of Inch 
Pounds needed to turn the shaft. To 
eliminate the effect of gravity, turn the 
axle up so that the pulling effort is on 
a horizontal plane. 

The pinion bearing preload required 
is 12 to 14 Inch Pounds on the 10 
Series, 15 to 18 Inch Pounds on the 80 
Series. 

If the preload is too high, increase 
the thickness of the shims; if it is too 
low, decrease the thickness. 



FIGURE 28 — Checking Pinion Bearing 
Preload 


Ring Gear and Pinion Backlash 
Adjustment 

The differential assembly may now 
be installed in the housing using the 
shims selected to remove the side play. 
The bearing cap screws should be 
tightened 55 to 60 Foot Pounds on the 
10 Series and 105 to 110 Foot Pounds 
on the 80 Series. Attach a dial indi¬ 
cator to the housing with the button 
contacting the drive side of a tooth on 
the ring gear and at right angles to it 
(Fig. 29). “Rock” the ring gear and 
note the movement of the gear as reg¬ 
istered on the dial indicator. The back¬ 
lash or play of the ring gear should be 
.002" to .006", .004" desired. 

Adjust the backlash as follows: To 
increase backlash, install a thinner 



FIGURE 29 — Checking Ring Gear 
and Pinion Backlash 

shim on the ring gear side and a thick¬ 
er shim on the opposite side; to de¬ 
crease backlash, reverse the procedure. 
However, do not change the total 
thickness of the shims. 

For example: On the 80 Series the 
side play was removed with .090" 
shims on each side totaling .180". 
The backlash is checked and found 
to be .011". To correct the backlash, 
add .006" to the shim on the ring 
gear side and subtract .006" shim 
from the opposite side. This will re¬ 
sult in a .096" shim on the ring gear 
side and .084" shim on the other 
side. The backlash will be .005". The 
total shim thickness remains .180". 

Preloading Differential Side 
Bearings 

The rear axle differential bearings 
are preloaded to compensate for the 
heat and loads during operation. The 
correct preload is .004" to .008". 

The side bearings may be preloaded 
in two ways; by installing a .004" to 
.008" thicker shim on one side or by 
increasing both shims in thickness so 
the total thickness of the shims is .004" 
to .008" greater than the thickness with 
the side play removed. 

Preloading the side bearings may 
change the backlash setting, therefore, 
recheck the backlash and correct if 
necessary. 

Differential Assembly Installation 

Assemble the side bearing cups and 
shims on the side bearings. The bear¬ 
ing cups should completely cover the 
rollers of the side bearings. Lower the 
assembly into the axle housing until 
the bottom edge of the bearing cups 
and shims are started in the bearing 
bore (Fig. 30). 



FIGURE 30 — Differential Assembly 
Installation 


Keep the differential assembly square 
in the housing and push it down as far 
as possible. 

Using a soft hammer, tap the outer 
edge of the bearing cups until seated 
in the housing. 

CAUTION: Do not distort the shims 

by hammering them into the hous¬ 
ing. 

Install the bearing caps aligning the 
punch marks correctly; the “80” caps 
should read “UP” when viewed from 
the rear. Torque tighten screws 55 to 
60 Foot Pounds on the 10 Series or 105 
to 110 Foot Pounds on the 80 Series. 

Tooth Contact Inspection 

Inspect the tooth contact pattern to 
insure that the ring and pinion gears 
are adjusted properly. 

Paint eight or ten teeth of the ring 
gear with a light coat of red lead in 
oil. 

Turn the ring gear around until the 
painted section of the ring gear is in 
contact with the pinion gear. Turn the 
pinion with a wrench while holding 
the ring gear with the other hand. This 
causes the two gears to turn under 
load and impresses a pattern on the 
painted section of the ring gear (Fig. 
31). Impress a pattern on both drive 
and coast side of ring gear teeth. This 
is the tooth contact pattern, the pat¬ 
tern that is the final proof of the ad¬ 
justments. 

If all adjustments are correct, the 
tooth contact pattern will be distributed 
over the central part of the tooth as in 
Figure 32. 

If the pattern is high on the ring 
gear, as in Figure 33, it means the 
pinion is too far from the ring gear. In 
that case, move the pinion toward the 
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FIGURE 31 — Checking Tooth Contact 
Pattern 



FIGURE 32 — Typical Tooth Contact 
Patterns 

ring gear by placing a thicker washer 
or shim behind the rear pinion bearing 
cup. 



FIGURE 33 — Pinion Gear Too Far 
from Ring Gear 

If the pattern is low on the ring gear 
tooth, as in Figure 34, the pinion is 
too close to the ring gear. Then move 
the pinion away from the ring gear by 
placing a thinner washer or shim be¬ 
hind the rear pinion bearing cup. 

If the pattern is toward the small 
end or “toe” of the tooth, as in Figure 
35, the ring gear is too close to the 
pinion. In that case, move the ring gear 
away from the pinion by putting a 
thinner shim on the left side and a 
thicker shim on the right. 

If the pattern is at the large end or 
“heel” of the tooth, as in Figure 36, 


Toe 

FIGURE 34 — Pinion Gear Too Close 
to Ring Gear 



FIGURE 35 — Ring Gear Too Close 
to Pinion 

the ring gear is too far from the pinion. 
Then move the ring gear toward the 
pinion by putting a thinner shim on the 
right side and a thicker shim on the 
left side. 



FIGURE 36 — Ring Gear Too Far from 
Pinion 

When making “toe” or “heel” ad¬ 
justments, be sure to keep the same 
total thickness of shims at the side 
bearings. 

Axle Shaft Bearing Installation 

The axle shaft bearings have no 
provision for lubrication after assem¬ 
bly. These bearings should be packed 
with a good quality wheel bearing lu¬ 
bricant before the assembly operation. 

Press axle shaft bearings onto the 
axle shafts with the small diameter of 
the cone toward the outer tapered end 
of the shaft using Bearing Replacing 
Tool J-2995. 

Axle Shaft Installation 

The inner axle shaft oil seal is ex¬ 
tremely important. Always use new 
seals when assembling an axle. Soak 
the seals in light lubricating oil to 


make them soft and pliable and to 
prevent being burned in operation. 

NOTE: When installing the new 
seal , the axle shaft bearing lubri¬ 
cation hole drive-screws must be 
removed before the inner seal is 
installed. After installing seal , 
hammer the drive-screws back in 
place. 

Install the oil seal with Tool J-9431 
for the 10 Series and J-9430 for the 80 
Series (Fig. 37); be certain that it is 
square in the bore. The outside diame¬ 
ter of the metal retainer should be 
coated with a good sealing material. 


FIGURE 37 — Installing Inner Seal 
with Tool J-9431 — 10 Series Shown 

Install the axle shafts indexing the 
splined end with the differential side 
gears. 

Install the outer bearing cup. 

Brake Support Plate Installation 

NOTE: At time of assembly, an 
application of sealing material 
should be applied to the axle tube 
flange and brake support plate 
mounting area to prevent possible 
wheel bearing lubricant contami¬ 
nation. 

Install the original shims and oil seal 
assembly onto the axle (if the end play 
was checked at the time of disassem¬ 
bly and required correction, a correc¬ 
tion can be made at this time). Install 
the brake support plate, tightening the 
bolts 30 to 35 Foot Pounds torque. 

Checking and Adjusting Axle 
Shaft End Play 

Strike the end of each axle shaft with 
a lead hammer to seat the bearing 
cups against the support plate. 

Attach Axle Shaft End Play Tool 
J-2092 to the end of one shaft, affix a 
dial indicator to the support plate or 
to the tool, and check the play when 
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pushing and pulling on the axle shaft 
(Fig. 38). End play should be .004" to 
.008", .006" desired. 

Add shims to the left side only to in¬ 
crease end play, remove shims to de¬ 
crease end play. Note the position of 
the thrust block. There should be a 
minimum of ] /i6" clearance between 
the thrust block and the differential 
pinion shaft. 



FIGURE 38 — Checking Axle Shaft 
End Play 

Wheel Hub Installation 

Slide the hub onto the axle shaft 
aligning the serrations and the keyway 
on the hub with the axle shaft key. To 
facilitate installation, install two thrust 
washers with Lubriplate between them; 
install the nut and tighten the hub onto 
the shaft until the face of the hub is 
3 /i6" from the outer taper of the shaft 
(Figs. 39 and 40). 



FIGURE 39 — Hub Installation Meas¬ 
urement 

The axle shaft nut must be tightened 
to 250 Foot Pounds torque after the 
drum and wheel are installed; if cotter 
key holes are not in line, tighten the 
nut to the next castellation. 

The 3 /i6" measurement also applies 
to a service replacement hub which is 
not serrated. The serrations will be cut 
in the hub when installed on the shaft. 
This is possible by the difference in the 
hardness of the shaft and the hub. 



FIGURE 40 — Method of Measuring 
Correct Hub Installation 


Do not use an original hub on a re¬ 
placement axle shaft; also use a new 
hub. A new hub may be installed on 
an original axle shaft providing the 
serrations on the axle shaft are not 
worn or damaged. 

Pinion Seal Installation 

Coat the outer diameter of the re¬ 
placement pinion oil seal with a good 
sealing material. Install the seal into 
the pinion retainer with a length of 
tubing of suitable diameter or a brass 
drift. Be certain it is square in the re¬ 
tainer and that the lip of the seal is 
toward the pinion gear. 

REAR AXLE INSTALLATION 

Lubricate the ground surface on the 
coupling and the torque tube rear oil 
seal with rear axle lubricant. Do not 
crimp the lip of the oil seal. The oil 
seal should seal and contact the cou¬ 
pling on the ground surface of the 
coupling. 

Install the propeller shaft, torque 
tube, and truss rods on the rear axle. 

The propeller shaft with the coupling 
can now be installed on the pinion 
shaft. 

Slide the propeller shaft front uni¬ 
versal joint onto the transmission main 
shaft, raise the rear axle into position, 
and assemble the torque tube to the 
transmission. 

Install the rear springs, shock ab¬ 
sorbers, brake line, parking brake, and 
bleed the brakes. 

The rear axle should then be road 
tested to determine if all the adjust¬ 
ments and corrections are satisfactory. 

AXLE DIAGNOSIS 
Test No. 1 

With the engine warmed up and the 


overdrive locked in conventional gear 
position, when testing a car so equipped 
drive at ten miles per hour. Listen care¬ 
fully and keep driving at this speed 
until thoroughly familiar with all car 
noises. 

Now gradually increase the speed 
until the car reaches forty-five miles an 
hour. As the car is gaining speed, no¬ 
tice any changes in the running gear 
noises; notice the speed at which each 
noise comes in and goes out. 

Then release the accelerator, and 
without using the brakes, allow the car 
to slow down. Again make a note of 
every change in sound and the speed 
at which each change takes place. 

It will probably be found that every 
sound comes in and leaves at the same 
speeds on both acceleration and de¬ 
celeration. 

Test No. 2 

Step the car up to fifty miles per 
hour, shift into neutral, turn off the ig¬ 
nition and allow the car to coast until 
it comes to a stop. Listen again to all 
the running noises. Notice at very low 
speeds a low pitched sound will come 
in; this is tire noise, not axle noise. 

While making this test, note again all 
the changes in running noise and the 
speeds at which they come in and go 
out. Any of the noises noted in Test 
No. 1 which also appear in Test No. 2 
can be eliminated as axle noise be¬ 
cause, on this test, the axle is not un¬ 
der load and will produce no noise 
other than bearing noise. 

If, however, there are any noises 
which appeared in the first test but did 
not appear in the second test, they 
may be in the rear axle. To find out, 
make Test No. 3. 

Test No. 3 

Park the car with the engine running 
and apply the parking brakes. Then 
slowly accelerate the engine, compar¬ 
ing again all noises with those heard 
in the previous tests. Any sounds still 
left from Test No. 1 which are heard 
in this test can be disregarded. They 
are probably muffler, air cleaner, or 
body vibrations. 

Test No. 4 

Finally raise the rear wheels off the 
ground, put the car in gear, and run 
the engine. Now analyze the noises 
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that haven’t been eliminated to see if 
they actually come from the rear axle. 

“TWIN-GRIP” DIFFERENTIAL 

“Twin-Grip” equipped rear axles 
are identified by a metal tag attached 
to the cover filler plug. 

1 0 Series 

The “Twin-Grip” limited slip (or 
locking) differential which is available 
as an option on the 10 Series with all 
rear axle ratios, directs the major driv¬ 
ing force to the rear wheel with the 
greater amount of traction. 

The unit is not a positive lock type 
and will release before excessive driv¬ 
ing force can be directed to one rear 
wheel. The safety value of this feature 
eliminates the possibility of dangerous 
steering reaction due to a full locking 
condition of the rear axle. When the 
rear wheels are under extremely un¬ 
balanced tractive conditions, such as 
one wheel on dry pavement and the 
other on ice, wheel spin can occur if 
over-acceleration is attempted. How¬ 
ever, even when wheel spin does oc¬ 
cur, the ma|or driving force is directed 
to the non-spinning wheel. 

Continued spinning produces a whir¬ 
ring sound due to the overrunning of 
the clutch cones; such a condition or 
sound does not indicate failure of the 
unit. 

Locking action is accomplished 
through cone brakes. These brakes are 
spring loaded to allow adequate driv¬ 
ing force at the high traction wheel 
and at the same time not interfere 
with steering characteristics or differ¬ 


ential action. This locking action due 
to spring load is increased automatic¬ 
ally by differential gear action as 
wheel traction increases. The spring 
load is calibrated to be rendered in¬ 
effective by variable torque; that is, 
when turning corners, the torque cre¬ 
ated on one wheel by differential ac¬ 
tion will overcome the spring load of 
the thrust blocks on the side gears. The 
circumstances outlined in the previous 
paragraph will also create the same 
variable torque condition. 

Service Check 

The following procedure of check¬ 
ing the proper effectiveness of the unit 
may be made to avoid unnecessary 
disassembly: 

Place the transmission in neutral with 
the engine turned off and jack-up one 
rear wheel only. Turn the raised wheel 
in a forward motion with a socket and 
torque wrench on the axle shaft nut 
(the cotter key may be bent to provide 
clearance for the socket wrench). 

A torque reading of 80 to 120 Foot 
Pounds should be attained before the 
wheel will slip; if the reading falls in 
this range, the assembly is in proper 
operating condition. 

Differential noise complaints (chat¬ 
ter, groan) can in most cases be traced 
to improper lubricant. Drain carrier 
and refill with “Twin-Grip” Special 
Rear Axle Lubricant. After a few miles 
of driving, the fresh lubricant will flush 
through the unit and provide proper 
lubrication. 

Check for sheared wheel hub splines. 
A “Twin-Grip” differential will allow 
driving with a sheared wheel hub ex¬ 


cept under certain load conditions. 
When this occurs, the rear axle will 
emit shrill sounds in varying degrees at 
almost any time. Check both wheel 
hubs prior to any consideration of re¬ 
moving the differential. Continued driv¬ 
ing with a sheared hub places an ex¬ 
cessive load on the differential which 
causes overheating and destruction of 
oil. Therefore, it is recommended 
changing oil when replacing a defec¬ 
tive wheel hub. 

Check for noisy wheel bearings, dif¬ 
ferential side bearings, or drive pinion 
bearings. 

When inspection or replacement is 
required, follow instructions in all re¬ 
spects for service of the conventional 
type axle except when disassembling 
and assembling the differential unit 
itself. 

Inspection of Differential 

Remove the bolts holding the differ¬ 
ential case halves together. Inspection 
of all parts can now be accomplished. 
The cone seat in the case should be 
smooth and free of any excessive scor¬ 
ing. Slight grooves or scratches indi¬ 
cating passage of foreign particles 
are permissible and normal. The land 
surface of the heavy spirals on the male 
cones will duplicate the case surface 
condition. Excessive wear or damaged 
cone surfaces warrants replacement. 

CAUTION: When assembling the 
unit , use axle shafts as mounting 
tools to assure proper gear and 
cone spline alignment (Fig. 42). 

Do not ignore this procedure as 
it will be impossible to install 
shafts at final assembly and at - 



FIGURE 41 


“Twin-Grip” Differential Assembly — 10 Series 
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tempting to force the shafts into 
position may result in damage to 
the spring thrust blocks. 



FIGURE 42 — Using Axle Shaft to 
Align Side Gear and Cone 
Splines — 1 0 Series 

Clamp one axle shaft vertically in a 
vise allowing 3 inches to extend above 
the vise jaws. 

Place the ring gear flange side of dif¬ 
ferential case over extended axle shaft 
with interior of the case facing up. 

Be sure to replace the cones back 
into their proper case halves. The ta¬ 
pers and surfaces have become 
matched and their position should not 
be changed. 

Install the proper cone into the flange 
half of the case over the axle shaft 
splines, seating it in proper position. 

In some units, shims may be located 
between the side gears and cones to 
adjust proper gear backlash spring 
load. Install with cone as indicated 
during disassembly. Place side gear 
over axle shaft and allow it to seat 
over shim if provided or on cone mount¬ 
ing face. 

One spring thrust block is then 
placed in position over gear face in 
alignment with pinion gear shaft 
grooves. Install pinion shaft, axle shaft 
thrust block, pinion gears, and thrust 
washers into flange half of differential 
case in such a manner that the pinion 
shaft retaining dowel can be inserted 
through the pinion gear shaft and into 
the differential case. This prevents the 
pinion shaft from sliding out and caus¬ 
ing damage to the carrier assembly. 

Insert springs into spring pockets 
and place second spring thrust block 
over springs. 

Align the second side gear to mesh 
with pinion gears face down on spring 
thrust block. 

Place shim, if provided, and remain¬ 


ing cone stamped "cap” over side 
gear. 

Install cap side of differential as¬ 
sembly over cone in proper position 
to match alignment marks stamped on 
case halves and insert two bolts 180° 
apart to finger tightness. 

Install the other axle shaft through 
cap side of differential case turning it 
to enter cone splines and then side 
gear splines. Leaving the axle shaft in 
this position, insert remaining bolts 
and tighten 15 to 18 Foot Pounds 
torque. 

Remove the axle shafts. A slight tap¬ 
ping on the shafts with a soft hammer 
may be necessary to overcome the 
binding action of the splines during 
assembly. The shafts can then be readi¬ 
ly installed without spline interference 
at the proper point in final assembly. 

The unit may now be installed into 
the axle housing following instructions 
given for the conventional differential. 

CAUTION: After unit is installed in 
housing , do not attempt to rotate 
one axle shaft until both are in 
position. Rotation of one axle shaft 
without the other axle shaft in¬ 
stalled will result in misalignment 
of cone and side gear splines and 
prevent entry of the second axle 
shaft. 

Do not refill with rear axle lubri¬ 
cant containing an active type 
sulfur. Use only American Motors 
“Twin-GripSpecial Rear Axle 
Lubricant. 

NOTE: “On car” type wheel bal¬ 
ancers are not recommended for 
use on the rear wheels of cars 
equipped with the optional “Twin- 
Grip" unit. The rear wheel will 
drive if in contact with ground or 
block even though opposite wheel 
is raised. 

This type balancer may be used by 
removing the wheel opposite of 
the one being balanced with the 
complete assembly raised up. 

“TWIN-GRIP” DIFFERENTIAL 
80 Series 

This type of differential is offered 
as an option in all rear axle ratios. 

The conventional type differential 
divides the load equally between both 
driving wheels. This type of differen¬ 
tial will always drive the wheel which 
is easiest to turn. 


The "Twin-Grip” will provide many 
times the torque of the slipping wheel 
to the driving wheel, thus permitting 
improved operation under all condi¬ 
tions of driving. The torque is trans¬ 
mitted from the differential case to the 
cross pins and differential pinion to 
the side gears in the same manner as 
torque is applied in the conventional 
differential. 

The driving force moves the cross 
pins up the ramp in the differential 
case pushing the cross shafts apart. 
The cross shafts move the pinion gears 
against the clutch rings to apply the 
clutches and to lock the axle shafts to 
the case. 

This provides a torque ratio between 
the axle shafts which is based on the 
amount of friction in the differential 
and the amount of load that is being 
applied to the differential. 

When turning a corner, this process 
is in effect partially reversed. The dif¬ 
ferential gears become a planetary 
gear set with the gear on the inside 
of a curve becoming the fixed gear of 
the planetary. The outer gear of the 
planetary over runs as the outside 
wheel on the curve has a further dis¬ 
tance to travel. With the outer gear 
over-running and the inner gear fixed, 
the pinion mates are caused to rotate, 
but inasmuch as they are restricted by 
the fixed gear, they first must move 
pinion mate shafts back down the cam 
surface relieving the thrust loads on 
the plate clutches. 

Thus when turning the corner, the 
differential, for all practical purposes, 
is similar to a conventional differen¬ 
tial and the wheels are free to rotate 
at different speeds. 

On straight driving, the clutches are 
engaged and thus prevent momentary 
spinning of the wheels when leaving 
the road or when encountering poor 
traction. In turning a corner, the load 
is relieved from the clutch surfaces so 
that wear is reduced to a minimum. 

Service Check 

The following procedure of check¬ 
ing the proper effectiveness of the 
unit may be made to avoid unneces¬ 
sary disassembly: 

Place the transmission in neutral 
with the engine turned off and jack-up 
one rear wheel only. Turn raised wheel 
in a forward motion with a socket and 
torque wrench on the axle shaft nut 
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(the cotter key may be bent to provide 
clearance for the socket wrench). If 
the torque reading is less than 40 Foot 
Pounds, the unit should be disassem¬ 
bled and the proper repairs made. 

When inspection or replacement is 
required, follow instructions in all re¬ 
spects for service of the conventional 
type axle except when disassembling 
and assembling the differential unit 
itself. 

To eliminate chatter from a “Twin- 
Grip” unit, drain the original lubricant 
from the axle housing. 

NOTE: It is necessary to rotate the 
rear wheels by hand to allow the 
lubricant in the “Twin-Grip” unit 
to drain properly. 

Use a light engine oil as a flushing 
agent: The use of a solvent will leave 
an undesirable effect on the “Twin- 
Grip” lubricant. After flushing the unit, 
drain and refill with American Motors 
“Twin-Grip” Lubricant. 

In the event the above procedure 
is not effective after 200 miles of op¬ 
eration, it is then necessary to disas¬ 
semble and service the unit. 


Assemble the plates and discs on 
the side gear splined hub with the 
dished plate installed last with the 
dished portion of the plate facing the 
clutch disc (Fig. 43). Lubricate with 
“Twin-Grip” lubricant; make sure the 
plates are spaced correctly. 

Hold each case half on its side (hor¬ 
izontal plane). Insert the side gear 
ring. Make sure the ring will rotate 
with a slight drag when in the case. 

With the “Ring Gear Flange Half” 
of the differential case in a vertical 
position, assemble the side gears, pin¬ 
ion shafts, and pinion mates. 

Hold the remaining case half 
through the bearing trunnion and in¬ 
stall it on the ring gear flange half. 

Tighten case bolts 35 to 45 Foot 
Pounds torque. 

Use instructions and specifications 
listed for ring gear screws, bearing cap 
bolts, backlash, and bearing preload 
as specified for the standard rear axle. 
CAUTION: “On the car” type 
wheel balancers are not recom¬ 
mended for use on the rear wheels 
of cars equipped with optional 
rear axle “Twin-Grip” unit. The 



Discs Hub Gear Thrust Blocks 


FIGURE 43 — “Twin-Grip” Differential Assembly — 80 Series 


Disassembly of “Twin-Grip” 

Differential 

80 Series 

Separate the case and remove pin¬ 
ion mate shafts, pinion mates, side 
gears, side gear rings, friction plates, 
and friction discs. 

NOTE: The case halves are punch 
marked and only serviced as a 
unit. 

Care should be taken to note how 
the plates and discs are spaced. 

Assembly 

It is essential that all parts be clean 
and free of any foreign matter before 
assembling. 


rear wheel will drive if in contact 
with ground or block even though 
opposite wheel is raised. 

Do not refill with rear axle lubri¬ 
cant containing an active type sul¬ 
fur or chatter will result. Use only 
“Twin-Grip” Special Rear Axle 
Lubricant. 

PROPELLER SHAFTS 

A solid steel propeller shaft, utiliz¬ 
ing a replaceable center bearing, is 
used on all 10 Series cars. 

The shaft is splined at each end. 
The front spline for the universal joint, 
which is a light press fit, and the rear 
spline for the “slip” type coupling 
which has an interference fit on the 


shaft. 

The 80 Series utilizes a combination 
tubular and solid propeller shaft with 
a center bearing and a constant ve¬ 
locity universal joint at the front end 
and a spline for the “slip” type coup¬ 
ling at the rear. 

Propeller Shaft Removal 

Raise and support the rear end of 
the body. Disconnect the parking brake 
cable at the equalizer and the cable 
housing at the torque tube bracket. 

Disconnect the torque tube from the 
transmission and the rear axle hous¬ 
ing. 

The torque tube and propeller shaft 
assembly can then be slid off of the 
pinion shaft as the coupling is a slip 
fit on the pinion shaft and an interfer¬ 
ence fit on the propeller shaft. 

1 0 Series 

Standard and Overdrive 
Transmission 

The propeller shaft assembly is re¬ 
moved from the forward end of the 
torque tube. 

The center bearing can be removed 
by removing the snap ring and tap¬ 
ping the bearing off the front end of 
the propeller shaft. 

To remove the “slip” type coupling 
use Puller J-21135 (Fig. 44). Place 
Adapter J-21135-5 in the coupling, ta¬ 
pered end toward propeller shaft, be¬ 
fore positioning Puller J-21135 over 
the coupling assembly. 

1 0 Series 

Automatic Transmission 

Before the propeller shaft can be 
removed from the torque tube, the 
damper-coupling assembly must be re¬ 
moved with Tool J-21135. 

Place Adapter J-21135-5 in the cou¬ 
pling tapered end toward propeller 
shaft, before positioning Tool J-21135 
over the damper assembly (Fig. 44). 



FIGURE 44 — Removing Damper- 
Coupling Assembly With 
Tool J-21135 
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After the center bearing snap ring 
has been removed, the bearing can 
be driven off the forward end of the 
shaft. 

80 Series 

The propeller shaft assembly is re¬ 
moved from the forward end of the 
torque tube. 

The propeller shaft complete with 
center bearing and coupling is serv¬ 
iced as an assembly. If the coupling 
“O” ring seal leaks, apply a sealing 
material around the shaft and seal re¬ 
tainer. 

Propeller Shaft Installation 
Standard and Overdrive 
Transmission — 10 Series 

Install the center bearing and snap 
ring from the forward end of the pro¬ 
peller shaft. 

Install the propeller shaft oil seal 
and oil seal retainer on the propeller 
shaft. 

Butt the propeller shaft at the for¬ 
ward end against a hard wood block 
and drive the coupling on the propel¬ 
ler shaft with use of Tool J-21136 and 
Handle J-8592. 

Tap the retainer and oil seal on the 
coupling. 

CAUTION: Do not install the seal 

and retainer on the coupling prior 

to its installation on the propeller 

shaft as the seal will be damaged. 

The coupling must be driven on the 
propeller shaft to the shoulder on the 
splined area inside the coupling. 

Install the propeller shaft assembly 
in the torque tube from the front end 
of the tube. 

Place the pinion shaft oil seal and 
gasket on the axle housing. Lubricate 
the ground surface of the coupling 
and the pinion seal lip. 

Install the spacer in the coupling. 
The torque tube and propeller shaft 
can now be connected to the pinion 
shaft and the rear axle housing. 

1 0 Series 

Automatic Transmission 

Install the center bearing and snap 
ring from the forward end of the pro¬ 
peller shaft and install the shaft and 
center bearing in the torque tube from 


the forward end of the tube. 

Install the propeller shaft oil seal 
and oil seal retainer on the propeller 
shaft. 

Butt the propeller shaft at the for¬ 
ward end against a hard wood block 
and drive the damper-coupling assem¬ 
bly with Tool J-21136 and Handle 
J-8592 (Fig. 45). 



FIGURE 45 — Install Damper-Cou¬ 
pling Assembly with Tool J-21 1 36 
and Handle J-8592 

Tap the retainer and oil seal on the 
coupling. 

CAUTION: Do not install the seal 
and retainer on the coupling prior 
to its installation on the propeller 
shaft as the seal will be damaged. 

The coupling must be driven on the 
propeller shaft to the shoulder on the 
splined area inside the coupling. 

Place the pinion shaft oil seal and 
gasket on the axle housing. Lubricate 
the lip of the seal and the ground sur¬ 
face of the coupling. 

Install the spacer in the coupling. 
The torque tube and propeller shaft 
can now be connected to the pinion 
shaft and the rear axle housing. 

80 Series 

Install the propeller shaft assembly 
in the torque tube from the forward 
end of the tube. 

Place the pinion shaft oil seal and 
gasket on the rear axle housing. Lu¬ 
bricate the ground surface of the cou¬ 


pling and the pinion oil seal lip. 

Install the spacer in the coupling. 
The torque tube and propeller shaft 
can now be connected to the pinion 
shaft and the rear axle housing (Fig. 
46). 



FIGURE 46 — “Slip” Type Propeller 
Shaft Coupling — 80 Series Shown 

Propeller Shaft Center Bearing 

A pre-lubricated, rubber-mounted 
ball bearing center bearing is used on 
all models. The center bearing is il¬ 
lustrated in Figure 47. 



FIGURE 47 — Propeller Shaft Center 
Bearing 

The 10 Series center bearing is re¬ 
tained on the propeller shaft with a 
snap ring and/or a machined shoul¬ 
der to the rear of the bearing. 

The shaft is machined undersize 
from the front of the shaft to the bear¬ 
ing seat to facilitate the removal and 
installation of the center bearing. The 
bearing is removed and installed from 
the front of the propeller shaft. 

The 80 Series bearing is not serv¬ 
iced separately. 

UNIVERSAL JOINTS 
1 0 Series 

Disassembly 

The four end bearings or roller re¬ 
tainers are held in yoke ends by snap 
rings. 

The snap rings are removed by se¬ 
curing the joint in a vise and using a 
hammer and punch. 

After the snap rings have been re¬ 
moved, the assembly should be placed 
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in a vise with a 1 I/s" socket against 
the yoke and socket against the bear¬ 
ing as shown in Figure 48. Press until 
the bearing, being pushed by the small 
socket, clears the inside of the yoke. 



FIGURE 48 — Removing End Bearing 
from the Yoke Universal Joint 
Assembly 

Release the vise and sockets. 

Place the protruding bearing in the 
vise jaws and remove the bearing. 

Remove the remaining bearings using 
the same operation. 

Assembly 

Install cross in yoke and partially 
assemble end bearings with new seals 
in place. Place yoke in vise and press 
bearings flush with the outside of the 
yoke (Fig. 49). 



FIGURE 49 — Installing Bearings 

Install new snap rings, making sure 
that they are securely seated in the 
grooves of the end bearings. 

After both snap rings are in place, 
support the cross in a vise and tap 
yoke lightly with a soft hammer so 
that the snap rings are seated against 
the inside surface of the yoke. 


80 Series 

The constant velocity universal joint 
is composed of two single joints con¬ 
nected with a special link yoke. A 
center ball and socket between the 
joints maintains the relative position 
of the two units. This center ball causes 
each of the two joints to operate 
through exactly one-half of the com¬ 
plete angle between the front and rear 
propeller shaft. Because the two joint 
angles are the same, even though the 
usual universal joint fluctuation is 
present within the unit, the accelera¬ 
tion of the front joint is always neu¬ 
tralized by the deceleration of the rear 
joint, or vice versa. 

Disassembly 

To maintain proper balance, all ad¬ 
joining yokes must be marked before 
disassembly. Disassemble the rear sec¬ 
tion of the constant velocity joint first 
and then the front section. Both sec¬ 
tions can be taken apart using the fol¬ 
lowing method: 

Remove the slip type yoke from the 
ball stud yoke. 

Remove all eight (8) bearing retain¬ 
ers using a punch or screw driver. 

Clamp the propeller shaft yoke in a 
vise so the shaft and the flat surface 
of the link yoke is horizontal. Apply 
force on the link yoke around bearing, 
using a pipe coupling or a socket 


wrench having a 114" inside diameter. 
Drive the link yoke down until approxi¬ 
mately 14" of the bearing projects 
from the yoke. 



FIGURE 50 — Removing Bearings 

CAUTION: Do not force the link 
yoke against the ball socket. Ex¬ 
treme force will damage the ball 
socket assembly. 

Turn the shaft 180° and repeat the 
above procedure. 

To remove the bearings, clamp pro¬ 
truding bearing in the vise and drive 
the link yoke upward. 

Remove the link yoke and ball stud 
yoke from the propeller shaft yoke. 

To remove the bearings from the 
ball stud support yoke, clamp the spi- 




Link Yoke 


Retainer 


Bearing 


Slip Yoke 


Seat Spring 


Ball Stud 
Support Yoke 


Seal 

FIGURE 51 — Constant Velocity Universal Joint 
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der in the vise jaws and follow the 
same procedure for removing the link 
yoke bearings. 

Disassemble the ball stud yoke from 
the link yoke using the same method 
as disassembling the propeller shaft 
yoke. 

Remove the ball stud seal by prying 
with a punch. Remove the ball stud 
seats (3), flat washer, and spring. 

Assembly 

Assemble the front section of the 
joint, first being certain the marks 
made on the yokes are aligned. Make 
certain bearings have a full set of 
rollers and that the seals are in place. 

Clean out the ball stud socket in the 
ball stud support yoke and fill the 
cavity with the special grease supplied 
in the repair kit. 

Install the ball seat spring, small 
end first, flat washer, ball stud seats 
(3), and the seal with the seal lip to¬ 
ward the grease. Stake the seal in 
place. 

Position the front spider in the ball 
stud yoke and start the bearing in the 
holes. Press the bearing in by using a 
vise. Secure the bearing with the re¬ 
tainers. 

Assemble the link yoke to the ball 
stud support yoke and install the bear¬ 
ings and retainers. 

Assemble the support yoke assem¬ 
bly to the link yoke, engaging the ball 
and socket. Care must be used when 
installing the bearings, being certain 
the spider journals enter the bearing 
cups straight. 

Install the slip yoke flange to the 
ball stud yoke. 

Strike the yokes with a hammer at 
the nonfunctional surfaces of the yoke 
ears. This will relieve binding condi¬ 
tions between the bearings and the 
yoke. 

Lubrication 

Universal joints are lubricated at 
time of assembly for the normal life 

TORQUE CHART 

Description 

Ring Gear to Case Screw. 

“Twin-Grip”. 

Differential Bearing Cap Screw. 

Differential Case Bolts (“Twin-Grip”). . . 
Drive Pinion Nut. 


of the part. 

Unless dismantled for other service 
reasons, it is not necessary to lubricate 
them. 

TRUSS RODS 

The truss rods are attached to the 
shock absorber mounting bracket at 
each end of the rear axle tube (Fig. 
52) and to a bracket on the torque 
tube. 



FIGURE 52 — Truss Rod and Shock 
Absorber Mounting Bracket 

When installing truss rods, tighten 
both rods uniformly at the front brack¬ 
et (Fig. 53) so that the torque tube is in 
proper alignment with the rear axle. 



FIGURE 53 — Truss Rod Mounting 
Stud Arrangement on Torque 
Tube 


REAR AXLE TRACK BAR 
(STABILIZER) 

The function of the rear axle track 
bar (stabilizer) is to maintain vertical 
alignment between the rear axle and 
the body, irrespective of the spring 
movements. 

Always check the connection at the 
rear axle and body brackets. Loose¬ 
ness at these points can produce noise 
and body sway. 

REAR SPRINGS 

Coil springs are used in the rear 
suspension. Rubber cushions are incor¬ 
porated to insulate the springs from 
the body and axle, thus minimizing 
transmission of road noise into the car 
body. 

The springs are held in the spring 
seat by compression of car weight and 
shock absorber travel limits. The up¬ 
per spring seat is an integral part of 
the under body panel. The lower spring 
seat is bolted to the axle housing. The 
shock absorbers and track bar limits 
the spring travel. 

The springs can be removed by low¬ 
ering the rear axle assembly after the 
shock absorbers have been removed 
from their lower mountings. 

REAR SHOCK ABSORBERS 

The shock absorbers are the direct 
acting, telescoping type. 

The lower end of the shock is the 
“eye” type and is mounted at the stud 
on the shock absorber mounting brack¬ 
et. The upper end “bayonet” type is 
mounted in the rear under body panel 
and is accessible by removing the cov¬ 
er plate. 

The rear axle assembly should be 
supported by jacks or a lift fixture to 
allow the weight of the car to keep 
the springs compressed when discon¬ 
necting the shock absorbers. 


Recommended Torque in Foot Pounds 
(All Parts Clean and Dry) 


1 0 Series 

80 Series 

45-50 

45-50 

45-50 

35-45 

55-60 

105-110 

15-18 

35-45 

90-100 

125-150 
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Wheel to Hub Nut. 

Rear Wheel Hub to Shaft Nut. 

Rear Brake Support Plate Screw Nut. 

REAR AXLE RATIOS 

Manual Clutch and “E-STICK” 


70-80 

250 

30-35 

10 Series 


70-80 

250 

30-35 

80 Series 


Standard Transmission. 

Optional. 

Overdrive. 

Optional. 

3.31:1 (13-43) 

3.78:1 (9-34) 

3.78:1 (9-34) 

4.1:1 (9-37) 

3.54:1 (11-39) 

3.54:1 (11-39) 
4.1:1 (10-41) 

Automatic Transmission 

Standard. 

Optional. 

3.31:1 (13-43) 

3.78:1 (9-34) 

2.87:1 (15-43)* 
3.15:1 (13-41)** 

*With 250 H.P. Engine 
**With 270 H.P. Engine 



REAR AXLE SPECIFICATIONS 

1 0 Series 

80 Series 

Type. 

Semi-Floating 

Semi-Floating 

Drive Gear Type. 

Hypoid 

Hypoid 

Ring Gear and Pinion Backlash. 

.002"-.006" 

.004" Desired 

.002"-.006" 
.004" Desired 

Axle Shaft End Play. 

.004"-.008" 

.006" Desired 

.004"-.008" 
.006" Desired 

Pinion Shaft Bearing Tension. 

12" Lbs.-14" Lbs. 

15" Lbs.-l 8" Lbs. 

Pinion Bearing Adjustment. 

Shims 

Shims 

Differential Side Bearing Preload. 

.004"-.008" 

.004"-.008" 

Lubrication Capacity. 

3 Pts. 

4 Pts. 

Type of Lubricant. 

S.A.E. 90 Hypoid* 

S.A.E. 90 Hypoid* 

NOTE: HYPOID REAR AXLE LUBRICANT IS TO BE USED IN ALL NEW ASSEMBLIES OR FOLLOWING THE 
INSTALLATION OF REPLACEMENT PARTS (EXCEPT “TWIN-GRIP”). After the rear axle has been run-in, an 

SAE #90 All-Purpose, Multi-Purpose, or other brand designation lubricant may be used as long as it is suit¬ 
able for Hypoid Rear Axle Service. Naturally, the results of such use are the responsibility of the lubricant 
supplier or servicing dealer. 

“TWIN-GRIP” REAR AXLE LUBRICANT is to be used in all cases requiring additional lubricant or at time of 
other rear axle service in all “Twin-Grip” equipped rear axle assemblies. “ Twin-Grip” Rear Axle Lubricant is 
also satisfactory for use in place of Multi-Purpose lubricants commonly used for the regular (Hypoid) rear axle. 

REAR SPRING SPECIFICATIONS 

Sedans — 10 and 80 Series 

Light. 

Heavy. 

Extra Heavy. 

Loaded Height 

IOV 2 " at 805# 

11 %" at 860# 

1 2 I/ 2 " at 860# 

Rate Lbs. Per Inch 
After Loaded Weight 

120# 

143# 

155# 

Station Wagons — 10 and 80 Series 

Light. 

Heavy. 

ll 7 / 8 " at 860# 

1 2 V 2 " at 860# 

143# 

155# 


NOTE: When heavy rear springs are installed, heavy shock absorbers must be installed. 
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J-2531 

J-9431 

J-2100 (J-5364) 

J-9430 

J-2498 

J-2497-01 

J-8715 

J-5223-02 

J-2092 

J-2995 

J-5178 


Front Pinion Bearing Cup Installer 

Axle Shaft Oil Seal Installer 

Differential Bearing Replacer 

Axle Shaft Oil Seal Installer 

Axle Shaft Remover 

Differential Side Bearing Puller 

Pinion Preload Checking and Holding Tool 

Pinion Setting Gauge 

End Play Checking Tool 

Rear Pinion Bearing Race Installer 

Spring Scale 


J-2533 

J-2104-01 (J-2646) 
J-7818 

J-8092 (J-8592) 

J-7817 

J-9352 

J-9349 

J-9350 

J-9351 

J-8001 

J-21136 


J-21135 Damper-Coupling Assembly Remover 


Rear Pinion Bearing Cup Installer 
Differential Bearing Replacer 
Rear Pinion Bearing Cup Installer 
Driver Handle 

Front Pinion Bearing Cup Installer 
Front Pinion Bearing Remover 
Rear Pinion Bearing Remover 
Rear Pinion Bearing Remover 
Front Pinion Bearing Remover 
Dial Indicator Set 

Damper-Coupling Assembly Installer 


FIGURE 54 — Rear Axle Tools 
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FRONT SUSPENSION 

The front suspension is an independ¬ 
ent linked type. The left or right as¬ 
semblies may be removed to facilitate 
bench overhaul (Figs. 1 and 2). 

STABILIZER BAR 
“80” Series 

A rubber insulated front stabilizer 
bar is provided on this Series due to 
the added performance capabilities 
of the car (Fig. 3). 

FRONT COIL SPRINGS 

The front spring seats, upper and 
lower, have been designed with an 
ear to accept a hook tool for removal. 

Front Spring Compressor Tool Set 
J-7389 is recommended for front spring 
removal. 

The spring is removed by raising 
the rear end of the car opposite from 
the side from which the front spring is 
to be removed. Additional compres¬ 
sion may be gained by leaning on the 
fender over the spring. 

Install hooks in the holes on the ears 
of the spring seats. The hooks will hold 
the spring in a compressed position to 
allow removal from the car (Fig. 4). 

A service spring replacement may 
be installed by using the following 
procedure. 



Support 



Eccentric Bolt 
Bushing 


Spacer — 
Upper Arm 


Trunnion 

Bushing 


Retainer (2) 
Grommet (2) 



Upper Seal 


©L_ 

Thrust Bearing 
- Lower Seal 


Knuckle Pin 
Steering Arm 


Washer (2) 



Lower Arm 


Pivot Bushing 


Ball Joint Assembly 


Grommet (2) 

Retainer 


FIGURE 1 — Typical Front Suspension and Steering Linkage Assembly 
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FIGURE 2 — Front Suspension Assembly 



FIGURE 3 — Front Stabilizer Bar 
Mounting to Lower Control Arm 
— 80 Series 

Install upper and lower cushions, 
upper and lower spring seats on the 
spring. Align the holes in the ears of 
upper and lower spring seats. 

Compress the spring by suitable 
means, arbor press or hydraulic jack 
and install hooks on spring seats. The 
spring can then be installed on the 
front coil spring support. 

CAUTION: The lip of the lower 
spring seat MUST engage the seat 
support to prevent the spring from 
shifting during operation. 

The hooks are released from the 
spring seat by raising the opposite 
rear end of the car. 


J-7389 



FIGURE 4 — Front Coil Spring 
Removal 


SHOCK ABSORBERS 

The shock absorbers are the direct 
acting, telescoping type with built-in 
rebound bumper control. The end 
mountings of the shock absorbers are 
retained in rubber grommets. 

The front shock absorbers are 
mounted as shown in Figure 1. 

UPPER AND LOWER CONTROL 
ARMS 

Upper Control Arm 

The upper control arms contain rub¬ 
ber insulated bushings installed in the 
inner end of the arms. The control arms 
are attached to the mounting bracket 
on the wheelhouse panel and the trun¬ 
nion at the outer end (Fig. 1). 

To remove the upper control arm 


for replacement, remove the front 
spring. Then remove the front or rear 
arm by disconnecting it at the trun¬ 
nion, at wheelhouse panel mounting 
bolt, and the control arm spacer. 
Torque spacer bolt nut 90 to 100 Foot 
Pounds upon assembly. 

Both front and rear arms may be 
removed as an assembly by discon¬ 
necting them from the mounting brack¬ 
et. Remove the lower spring seat sup¬ 
port, lock pin, and nut from the knuckle 
pin. 

To facilitate caster and camber ad¬ 
justment after assembly, mark position 
of eccentric washers in slots before re¬ 
moval. 

Lubrication 

The upper control arm trunnion 
bushings are to be lubricated at 33,- 
000 mile intervals or three years. At 
time of lubrication, remove the plug 
from each trunnion bushing and lubri¬ 
cate, using manual gun and hose, Tool 
No. J-9669, with Sodium Base Car¬ 
tridge Lubricant. (Gun and cartridge 
identified with red tape) (Fig. 5). 

NOTE: Remove one plug at a time , 
lubricate , and replace the plug 
before moving to next fitting. This 
will purge old lubricant from both 
bushings. 

NOTE: The upper spring seat col¬ 
umn provides a lubricant reservoir , 
with a vent valve to indicate when 
the reservoir is full (Fig. 1). 

Lower Control Arm 

The lower control arms are attached 
to a removable crossmember at the 
pivot ends. The outer ends are at¬ 
tached to the steering knuckle pin with 
a ball joint stud assembly. Remove the 
front spring for service operations on 
lower control arm or attaching parts 
(Fig. 1). 

NOTE: Torque pivot bolt nuts 55 
to 65 Foot Pounds , and cross¬ 
member attaching stud nuts 50 to 
60 Foot Pounds. 

Pivot Bushing 

The pivot bushing is pressed into the 
control arm. Do not turn or twist the 
bushing when removing or installing, 
as the bushing must be a tight press 
fit in the control arm. 
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FIGURE 5 — Lubricating Ball Joint 
Assembly or Upper Control 
Arm Trunnion 

To remove the bushing from the arm, 
use a 13 /i6" socket and body of Pitman 
Arm Puller J-5566-04 as illustrated in 
Figure 6. 


Tool J-5566-04 Bushing 13 /i6" Socket 



FIGURE 6 — Removing Lower Control 
Arm Bushing 

A new bushing may be installed 
using a 1 Vi6" socket and body of Pit¬ 
man Arm Puller J-5566-04 as illustrated 
in Figure 7. — 

When installing new bushing, press 
the bushing into the control arm to the 
dimension listed in Figure 8. 

Place a punch of suitable size in 
bottom open end of lower control arm 
to keep arm from distorting. 

NOTE: It may be necessary to 
grind opening in Pitman Arm Puller 



FIGURE 7 — Installing Lower Control 
Arm Bushing 


Press Here 



FIGURE 8 — Pivot Bushing Installation 
in Lower Control Arm 

J-5566-04 slightly larger to fit over 

shoulder on the control arm. 

Ball Joint Assembly 

To replace the ball joint assembly, 
drill out the two rivets that attach the 
ball joint assembly to the lower con¬ 
trol arm, also remove the two strut rod 
mounting bolts. 

Then remove the steering knuckle 
arm and stud nut, and remove the ball 
assembly from the knuckle pin with 
Ball Joint Remover J-9656. 

When installing new ball joint as¬ 
sembly, note that two bolts, lockwash- 
ers and nuts are furnished to replace 
the rivets that were removed (Fig. 1). 

Lubrication 

The ball joint assemblies are de¬ 
signed to be lubricated at 33,000 mile 
intervals or three years. At time of lu¬ 
brication remove the plug in bottom 
of each assembly and lubricate using 
manual gun and hose, Tool No. 
J-9670, with Lithium Base Cartridge 
Lubricant (gun and cartridge identi¬ 
fied with blue tape) (Refer to Fig. 5). 

After lubrication, install plugs in 
ball joint assemblies. 



FIGURE 9 — Removing Ball Joint 
Assembly 

LOWER CONTROL ARM 
STRUT ROD 

The single lower control arm design 
requires a strut rod to control front 
and rear movement of the wheels. The 
strut rods are fastened at the lower 
control arm ends with two bolts and 
nuts, and at the bracket ends in a 
heavy rubber insulated bushing (Fig. 
1). Torque strut rod to cushion nut and 
strut to lower control arm bolt nuts 60 
to 70 Foot Pounds upon assembly. 

To remove insulator bushing from 
mounting bracket, break tack welds, 
then place 3 /32" or W' punch on metal 
end of the bushing and drive out (Fig. 
10 ). 

To install new insulator bushing, 
place 1 3 A" socket on shoulder of bush¬ 
ing and drive into place, tack weld in 
place (Fig. 11). 

STEERING KNUCKLE PIN 

The steering knuckle pin has a ta¬ 
pered seat at the lower end to receive 
the lower control arm ball joint as¬ 
sembly. 

The upper control arm trunnion in¬ 
corporating needle bearings on the 80 
Series, and bronze bushings on the 10 
Series, is retained on the knuckle pin 
by a castellated nut and lock pin. 

A thrust bearing installed on the 
knuckle pin, between the lower side of 
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FIGURE 10 — Removing Bushing 
from Bracket 



FIGURE 1 1 — Installing Bushing in 
Bracket 

the upper trunnion and a shoulder on 
the knuckle pin, absorbs the end thrust 
of the knuckle pin (Fig. 1). 

FRONT WHEEL ALIGNMENT 

Hard steering and abnormal tire 
wear is usually the result of incorrect 
front wheel alignment; therefore, the 
alignment should be adjusted accord¬ 
ing to specifications. 

Caster and Camber Adjustment 

The upper control arm attaching 
bolts are provided with eccentric wash¬ 
ers, one attached to the bolt and the 
other keyed to the threaded end of 
the bolt (Fig. 1). 

Loosening the attaching bolt nuts 


will permit turning the bolt and the ec¬ 
centrics to provide caster adjustment 
of 0°, plus or minus 14° on cars with¬ 
out Power Steering, and V 2 0 to 1° pos¬ 
itive, 1 0 desired on Power Steering 
equipped cars. Set camber !4° nega¬ 
tive to !4° positive, 0° desired on right 
side and 14° positive desired on left 
side. 



FIGURE 12 — Upper Control Arm 
Eccentric Bolts 

Tool J-9447, which is a special 
box ratchet wrench, may be used on 
the eccentric bolts and nuts with a 
combination %" open end and box 
wrench. 



FIGURE 13 — Caster and Camber 
Eccentric Adjusting Tool J-9447 

After adjustment, the eccentric bolt 
nuts should be tightened 50 to 55 Foot 
Pounds torque. A torque limiting type 
torque wrench should be used to 
measure the torque effort accurately. 


Toe-in Adjustment 

Toe-in is the difference in measure¬ 
ment between the front and rear of the 
front wheels at approximately eight 
inches from the road surface. The front 
of the wheels should be closer than 
the rear. Turning the tie rod adjusting 
tubes adjusts the toe-in. 

With the wheels in the straight 
ahead position and the steering wheel 
and gear centered, turn the adjusting 
tubes equally in opposite directions to 
obtain a toe-in setting of VW" to 3 /i6", 
V6" desired without disturbing the 
steering wheel spoke position. 

To correct the steering wheel spoke 
position after the correct toe-in is ob¬ 
tained, the tie rod tubes are turned 
equally in the same direction. 

Prior to tightening the adjusting 
tube clamp bolt nuts 10 to 12 Foot 
Pounds torque, square the tie rod ball 
sockets on the studs to permit free ball 
action during turns. 

Where the adjusting tube has seized 
on the tie rod threads, hold the tie rod 
with a pipe wrench or vise grip pliers 
while the adjusting sleeve is being 
loosened. 

This will avoid damaging the ball 
stud assemblies when replacing parts 
or making a toe-in adjustment. 

Binding and rusted threads may be 
freed up with a commercial anti-rust 
compound. To facilitate subsequent 
adjustments, the threaded parts should 
be coated with wheel bearing grease 
before assembly. 

NOTE: Tighten adjusting tube 
clamps with open end down. 

STEERING GEOMETRY 


The steering geometry (toe-out on 
turns) depends upon the steering arms 
and is checked by means of turn ta¬ 
bles. The toe-in must be correct prior 
to this check. 

The turning angles should read as 
follows: 

Left Turn 

Left Wheel Right Wheel 
25° 22° 


Right Turn 

Right Wheel Left Wheel 
25° 22° 

Errors in setting of the outside wheel 
are usually due to bent steering arms. 


King Pin Inclination 

The king pin inclination is not ad- 
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justable independently of camber. If 
incorrect, the steering knuckle pin must 
be replaced. 

Turning Radius 

The steering stop to control turning 
radius is integral on the strut rod, in¬ 
dexing with a stop on the steering arm 
(Fig. 2). Turning adjustment is possible 
either by adding a spot of weld ma¬ 
terial to decrease or grinding off ma¬ 
terial to increase the turning radius. 

STEERING LINKAGE 

The steering linkage uses spring 
loaded non-adjustable ball joints 
throughout. The non-lubricating type 
ball joint used has nylon bushings in 
the ball joint assemblies (Fig. 14). 
Torque ball joint nut 30 to 35 Foot 
Pounds. 




FIGURE 15 — Idler Arm and Bushing 
Assembly 


lating ball nut type. The ball nut, 
mounted on the worm, is driven through 
steel balls which circulate in helical 
grooves in both the worm and nut. 
Ball return guides attached to the nut 
serve to recirculate the two sets of 
twenty-seven balls each in the grooves. 


tory with a special all season gear 
lubricant. Lubricant change is not nec¬ 
essary unless the unit is disassembled 
for repair. At time of engine oil 
change interval, the unit should be 
checked for leaks. If leakage is evi¬ 
dent, the leak should be corrected and 
a high grade chassis lubricant added 
to bring to proper level. 

To check lubricant, place wheel in 
left turn position. Remove filler plug 
and if grease is evident, no addition¬ 
al lubricant should be required. 

Adjustments On Car 

Correct adjustment of the steering 
gear is extremely important and can 
only be obtained by following the cor¬ 
rect procedure. Before any adjust¬ 
ments are made to the steering gear 
in an attempt to correct such condi¬ 


Shaft Bushing. Seal Retainer 


Filler Plug 


Lock Nut 
Adjusting Screw 


Shim 


^Adjusting \ Pitman 
Screw Shaft 


Worm and 
fTube Assembly 

Lower Bearing 

Cup 



^ Upper \Ball Nut 
Cup 'Bearing Assembly Lock Nut 


FIGURE 1 4 — Cross Sectional View of 

Non-Lubricating Ball Stud Assembly FIGURE 16 — Steering Gear Components 


CAUTION: To avoid damaging the 
ball stud assemblies , the stud should 
be removed with Tool J-3295, Ball 
Stud Remover. An ordinary two-jaw 
puller may also be used. 

Idler Arm 

The idler arm assembly and dimen¬ 
sion of the bushing location into the 
idler arm is illustrated in Figure 15. A 
new bushing may be installed by 
pressing on flange with a 1 Vs" socket. 

The idler arm bushing permits the 
bushing outer metal shell (pressed into 
the idler arm) to turn on the perma¬ 
nently lubricated outside diameter of 
the bushing rubber block. The inner 
metal tube is bonded to the inside di¬ 
ameter of the rubber block. 

STEERING GEAR 

The steering gear is of the recircu¬ 


As the steering wheel is turned to 
the right, the nut moves upward. When 
the wheel is turned to the left, the nut 
moves downward. 

The teeth on the sector, which are 
forged as part of the pitman shaft, and 
the ball nut, are so designed that a 
tighter fit exists between the two when 
the front wheels are straight ahead. 
Proper engagement between the sector 
and the ball nut is obtained by an ad¬ 
justing screw which moves the pitman 
shaft endwise permitting desired en¬ 
gagement of the tapered teeth of the 
ball nut and sector gear. The worm 
bearing adjuster can be turned to pro¬ 
vide proper preloading of the upper 
and lower bearings. 

Periodic Service 
Recommendations 

The steering gear is filled at the fac¬ 


tions as shimmy, hard or loose steer¬ 
ing, and road shocks, careful check 
should be made to determine that 
front suspension and steering compo¬ 
nents, steering shaft alignment, front 
end alignment, shock absorbers, wheel 
balance, tires and tire pressure are 
correctly maintained and/or operating 
satisfactorily. 

To obtain correct steering gear 
alignment, loosen the housing mount¬ 
ing bolts just enough to allow the gear 
to shift at the side sill and line up at 
the angle determined by the height 
setting of the jacket tube bracket. 
Shims may be placed between the 
steering gear housing and mounting 
surface if necessary to obtain satis¬ 
factory alignment. Then retighten the 
mounting bolts. Loosen the jacket tube 
bracket, allow it to match the gear 
column position and retighten. 
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The steering gear alignment should 
be inspected and corrected, if neces¬ 
sary, prior to performing steering gear 
adjustment operations. 

There are two adjustments on the 
recirculating ball type steering gear: 
Worm bearing preload adjustment 
and sector and ball nut blacklash ad¬ 
justment. 

Gear adjustments on power steering 
equipped cars (20:1 ratio) should be 
set to lower limits of spring scale pull 
as noted in following paragraphs. 
Cars with manual steering (24:1 ratio) 
may be set to the higher limits. 

CAUTION: When adjusting the 
steering gear , it is very important 
that the adjustment be made in 
the above sequence. Failure to do 
so will result in damage to the 
steering gear. 

Worm Bearing Preload 
Adjustment 

Disconnect ball stud from pitman 
arm. 

Tighten pitman arm nut. 

Loosen pitman shaft adjusting screw 
lock nut and back off adjusting screw 
a few turns. 

With a spring scale attached at the 
rim of the steering wheel, measure the 
pull required to keep wheel in motion 
when off the high point (at least 90° 
off center). 

The pull required should be between 
] /2 and 3 A pounds. To correct, loosen 
the worm bearing adjuster lock nut 
with brass drift and turn adjuster to 
bring scale pull within limits. 

Tighten lock nut when adjustment 
is correct and recheck with spring scale 
as above. 

Sector and Ball Nut Backlash 
Adjustment 

When worm bearing preload has 
been adjusted correctly, the pitman 
shaft adjusting screw should be turned 
clockwise until a pull of 1 to 1 3 A 
pounds at the steering wheel rim is re¬ 
quired to turn the wheel through cen¬ 
ter. 

Tighten the pitman shaft adjusting 
screw lock nut and recheck adjust¬ 
ment. 

Turn the steering wheel to the mid 
position of its turning limits (pitman 
arm disconnected). This should place 
both steering wheel spokes an equal 


distance from a horizontal position 
and the pitman shaft in the center po¬ 
sition. If the steering wheel is removed, 
the mark (on end of shaft) for steer¬ 
ing wheel location should be at top 
center (Fig. 1 7). 


to mounting plate screws and lower 
steering gear. 

Disassembly 

Remove steering gear assembly from 
car and mount in vise being careful 



J-544 


FIGURE 1 7 — Checking Pull at Wheel Rim 


To locate worm high point, turn 
worm shaft from one extreme to the 
other, and count turns. Turn back ex¬ 
actly one-half the total number of 
turns for high point. 

Assemble ball stud to pitman arm. 
With steering wheel spokes in straight 
ahead position, the road wheels must 
also be straight ahead. If not, adjust 
the steering tie rods as outlined in Toe- 
In Adjustment. 

Steering Gear Removal 

The steering gear is removed from 
bottom of car. 

Disconnect battery. 

Remove horn blowing ring by press¬ 
ing down at center and turning coun¬ 
terclockwise. 

Remove steering wheel using Tool 
J-21232 (Fig. 18). 

Remove jacket tube support plate 
screws. 

Loosen the steering jacket tube 
bracket to instrument panel mountina 
bolts. 

NOTE: Should it be necessary to 

service the steering jacket tube 

and gear shift assembly , refer to 

the Shifting System Section. 

Remove pitman arm using Puller 
J-5566-04. 

Remove three steering gear housing 



FIGURE 18 — Removing Steering 
Wheel with Tool J-21232 


not to damage mounting surfaces. 

Rotate worm shaft with steering 
wheel until wheel is in center of travel. 

Remove three cover screws and ad¬ 
justing screw nut. 

Remove cover and gasket by turn¬ 
ing adjusting screw clockwise through 
cover. 

Remove adjusting screw from slot 
in end of pitman shaft. Make sure 
shim on adjusting screw is kept with 
screw. 

Remove pitman shaft from housing 
using care that threads do not damage 
seal in housing. Use Seal Protector 
J-5787. 

Loosen worm bearing adjuster lock 
nut with brass drift and remove ad- 
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Fitting 

FIGURE 19 — Steering Column 
Tube Assembly 

juster and bearing. Remove bearing 
retainer with screw driver. 

Remove worm and shaft assembly 
with ball nut assembly and bearing. 

Remove ball nut return guide clamp 
by removing screws (Fig. 20). Remove 
guides, turn ball nut over, and remove 
the 54 balls. Rotating shaft slowly 
from side to side will aid in removing 
balls. 



FIGURE 20 — Removing Ball Nut 
Guide Clamp Screws 


Remove ball nut from worm. 

NOTE: Unless all balls are re¬ 
moved, nut cannot be removed. 

Cleaning and Inspection 

Wash all parts in clean kerosene or 
other suitable solvent. 

Inspect all bearings, bearing cups, 


worm groove, bushings, seals, teeth 
for scoring, wear, pitting, etc., which 
would necessitate replacement. 

Inspect housing and cover for sand 
holes or cracks. 

If pitman shaft bushings or seal, 
steering shaft seal, or upper and low¬ 
er bearing cups need replacement, see 
Repairs. 

Repairs 

Pitman Shaft Seal 

Pitman shaft seal may be removed 
with screw driver or punch. 

Seal replacement is illustrated in 
Figure 29 under Assembly. 

If leakage is evident around worm 
bearing adjuster threads, seal threads 
with a non-hardening type sealer. 

Pitman Shaft Bushing 

Remove bushings with Puller J-5754 
and Slide Hammer J-2619 (Fig. 21). 



FIGURE 21 — Removing Pitman Shaft 
Bushing 

Install new bushings with Installer 
J-7133 (Fig. 22). Inner end of bushing 
must be flush with inside surface of 
housing. Seal must be removed before 
bushing is removed. 

Steering Shaft Seal 

Remove seal with punch or screw 
driver. Tap new seal in place using a 
section of tubing or socket wrench to 
seat seal. 

Upper or Lower Bearing Cups 

Remove cup from worm bearing ad¬ 
juster or housing using Puller J-5754 
and Slide Hammer J-2619 (Figs. 23 
and 24). 

Install bearing cups with Installer 
J-7170 and Handle J-8092 or J-8592 
(Figs. 25 and 26). 

Assembly 

NOTE: All seals , bushings , and 



FIGURE 22 — Installing Pitman Shaft 
Bushing 



FIGURE 23 — Removing Bearing Cup 
from Worm Bearing Adjuster 



FIGURE 24 — Removing Bearing Cup 
from Steering Gear Housing 

bearings should be prelubricated 
before assembly. 

Position ball nut on shaft so that 
deep side of teeth are located as 
shown in Figure 27. 

Install 18 balls in each circuit of 
ball nut, rock steering shaft slightly to 
aid in installing balls and insert 9 balls 
in each return guide using Lubriplate 
to hold balls in place. Install return 
guide clamp and screws (Fig. 20). 

CAUTION: Do not rotate shaft 
while installing balls since balls 
may enter crossover passage be¬ 
tween circuits. This will cause im¬ 
proper operation of the ball nut. 
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FIGURE 29 — Installing Pitman Shaft 
Seal 

to the opposite to make certain there 
are no unusual binds. 

NOTE: Never allow ball nut to 
strike the ends of the ball races in 
worm due to the possibility of 
damage to ball guides. 

The steering gear is now ready for 
final adjustment of worm bearing pre¬ 
load and sector and ball nut backlash 
as detailed in “Adjustments On Car." 

Install steering gear in car. Lubri¬ 
cate steering shaft at lower bushing 
location. The steering shaft is closely 
fitted to the inner diameter of the up¬ 
per bearing. Be careful not to damage 
the bearing when sliding the steering 
shaft through the bearing. 


Bearing"*^ J 

Plastic Bushing (Auto. Trans. Only) 


FIGURE 30 — Cross Sectional View — 
Steering Shaft to Upper Bearing 

NOTE: The upper bearing and 
plastic housing are serviced as an 
assembly only. 

If any shims were found between 
steering gear housing and mounting 
surface upon disassembly, be sure to 
install these shims in place. If misalign¬ 
ment of steering shaft exists when 
steering gear housing mounting bolts 
are tightened, shims should be changed 
to secure satisfactory alignment. 

Install pitman arm on pitman shaft. 
Tighten pitman arm attaching nut 
100 to 125 Foot Pounds torque. 


FIGURE 25 — Installing Bearing Cup 
in Steering Gear Housing 


into housing. 

NOTE: Be careful not to damage 
steering shaft seal in housing. 

Place bearing in worm adjuster, in¬ 
stall bearing retainer, and install ad¬ 
juster and lock nut on housing. 

NOTE: Adjuster should be installed 
just tight enough to hold bearings 
in place. Final adjustment will be 
made later. 

Install pitman shaft adjusting screw 
and selective shim in pitman shaft. 

NOTE: Screw must be free to turn 
but have no more than .002" end 
play. If end play of screw in slot is 
too tight or too loose , select new 
shim to give proper clearance. 
Shims are furnished in four thick¬ 
nesses: .063", .065", .067" and 
.069". 

Install pitman shaft and adjusting 
screw with sector and ball nut posi¬ 
tioned as shown in Figure 28. 

Pitman Shaft Gear Ball Nut 


FIGURE 28 — Positioning Pitman 
Shaft and Ball Nut 

Install cover and gasket on adjust¬ 
ing screw. Turn screw counterclockwise 
until it projects through cover %" to 3 A". 

Install three cover attaching screws. 

Tighten pitman shaft adjusting screw 
so that teeth on shaft and ball nut en¬ 
gage but do not bind. Final adjustment 
will be made later. 

Position Seal Protector J-5787 on 
shaft. Place seal over protector and 
seat seal using Installer J-7171 (Fig. 29). 

The seal has a separate packing 
and retainer. 

Fill steering gear with a high grade 
chassis lubricant. 

Place steering wheel on shaft and 
turn steering gear from one extreme 


FIGURE 26 — Installing Bearing Cup 
in Worm Bearing Adjuster 

Lower End Upper End 


FIGURE 27 — Ball Nut Properly In¬ 
stalled on Shaft 

Place bearing on shaft above worm; 
center ball bearing nut on worm; then 
slide steering shaft, bearing, and nut 
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Steering wheel nut should be torqued 
25 to 30 Foot Pounds. 

POWER STEERING 

The power steering equipment is of 
the linkage type consisting of an oil 
reservoir, oil pump, oil flow control 
valve, oil pressure relief valve, control 
valve, and power cylinder. 

The system is vented and filled at 
the oil reservoir. 

The oil pump is an engine driven 
type pump mounted on the front side 
of the engine. 

The oil flow control valve, located 
in the pump cover on the Roll Type 
pump, and in the pump body on the 
Slipper Type pump, controls the maxi¬ 
mum volume output to prevent hydrau¬ 
lic noise and overheating of the oil. 

The relief valve located within the 
flow control valve on the Roll Type 
pump, and in the pump body on the 
Slipper Type pump, is pre-set to con¬ 
trol the maximum pressure output. This 
valve prevents excessive pressure in 
the system which may damage parts. 

Principle of Operation 

Oil is supplied to the pump from the 
reservoir. Oil is then directed from the 
pump to the inlet or pressure port of 
the cylinder and valve assembly 
through passages to the control valve. 

The control valve consists of a sleeve 
type housing containing the necessary 
passages and ports. Located in the 
precision bore of the housing is a mov¬ 
able valve spool, two reaction cham¬ 
bers, and a stud ball connector. Lands 
and grooves on the valve spool index¬ 
ing with the ports in the housing con¬ 
trol the direction of oil flow. A stud 
attached to the pitman arm extends 
through the control valve housing and 
can move laterally in either direction. 

The valve spool is normally centered 
by oil pressure in the reaction cham¬ 


bers. When the valve spool is in the 
centered position, it directs oil pres¬ 
sure to both sides of the power cylin¬ 
der. The oil return ports are also par¬ 
tially open so there is relatively low 
pressure in the system. This is an open 
center system in which the oil pressure 
is variable depending upon the amount 
of effort that is required to turn the 
wheels. 

When a right turn is made, the 
movement of the pitman arm stud shifts 
the valve spool to the right. The valve 
spool opens the pressure port and 
closes the return port to the right side 
of the power cylinder. The return port 
is opened and the pressure port is 
closed to the other side of the power 
cylinder. The oil pressure then moves 
the cylinder and valve assembly pro¬ 
viding power assistance. Displaced oil 
from the power cylinder is returned to 
the reservoir through the right groove 
of the valve spool. 

Oil pressure is also directed from the 
left groove through a passage in the 
spool to the reaction chamber. This oil 
pressure is equal to the oil pressure 


present in the left hand groove in the 
spool. Therefore, as soon as the pitman 
arm stops moving, the spool is hydrau¬ 
lically centered and power assistance is 
stopped. 

Actually the turning effort on the 
steering wheel must overcome the oil 
pressure on the ends of the spool be¬ 
fore the spool can be moved which re¬ 
sults in a sense of “feel” for the driver. 

The left turn operation is accom¬ 
plished in the same manner as the right 
turn with the exception that the valve 
spool is moved to the left. 

POWER CYLINDER 
Removal 

Disconnect the oil hoses, the piston 
rod from the side sill bracket, and the 
tie rods from the cylinder and valve 
assembly. 

Remove the pitman arm stud nut and 
roll pin, washers, cushions, and spac¬ 
ers. Remove the cylinder and valve as¬ 
sembly from the pitman arm stud for 
bench overhaul. 

Mount cylinder in vise in horizontal 


Pitman Arm 

■ Washer (2) 

■Spacer(2) 

■ Rubber Cushion (2) 

■ Thrust Washer (2) 
Cushion Retainer (2) 



Return Line Fitting 



Adjustment Washers 
(4 Each Side or Adjusted as Necessary) 


GrommetsN 





Piston Rod Retaining Washers 

Piston Rod Nut and Cotter 


Roll Pin 


FIGURE 32 — Cylinder Assembly and Mounting Parts 



FIGURE 31 — Power Steering Cylinder Sectional View 
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position, using tie rod mounting pad 
to hold cylinder in vise. 

NOTE: Do not clomp rounded area 
of cylinder in vise. This will avoid 
possible distortion of the tube 
which could cause difficulty in re¬ 
moving and assembling the operat¬ 
ing components. 

The cylinder has a Vs" vent hole in 
the bottom of the valve area. 

Power Steering Cylinder and 
Valve Assembly 

Extreme care should be used in the 
disassembly of the unit to prevent dirt 
or any foreign material from getting 
into the system. Cleanliness cannot be 
stressed enough. Before disassembling, 
wash the EXTERIOR of the unit in a suit¬ 
able solvent and blow dry with com¬ 
pressed air. Spread a clean sheet of 
paper on the bench and disassemble 
the valve on this paper. As the parts 
are removed, wash them in a suitable 
solvent and blow dry. Do not dry the 
parts with a cloth as the smallest piece 
of lint in the system could cause valve 
difficulty. CAREFUL HANDLING OF 
PARTS MUST BE EXERCISED TO AVOID 
THE OCCURRENCE OF NICKS AND 
BURRS. 

Disassembly 

Remove end plug stake mark with 
file; then remove piston rod end plug 
from cylinder, using Tool J-7624 which 
is an adjustable spanner wrench. 

Remove piston rod and inner cylin¬ 
der assembly by carefully pulling the 
piston rod assembly from the cylinder. 

Remove the pressure and return line 
fittings and the copper gaskets from 
the cylinder. 

Hold cylinder in a vertical position 
and strike ball stud mounting pad 
against edge of bench to remove valve 
assembly. Place hand at bottom of 


cylinder to catch valve assembly. 



End Plug 
Not Removed 


Outer Cylinder 


\ 

Valve Assembly 


FIGURE 34 — Removing Valve Assem¬ 
bly from Cylinder 


Remove piston rod and rod guide 
assembly by pulling from inner cylin¬ 
der. Do not remove inner cylinder end 
plug unless necessary to replace. 

NOTE: The end plug is a press fit 

in the inner cylinder. 

The piston and rod is serviced as an 
assembly, as it is important that the 
piston and rod concentricity be main¬ 
tained. 

The piston ring should be replaced 
if there is evidence of wear or leakage. 

Piston Ring Replacement 

Insert new ring into inner cylinder 
and check gap clearance. Clearance 
should be .001" to .006". See Figure 
36. 



FIGURE 36 — Checking Piston Ring 
Gap Clearance 

Check new ring in piston ring groove 
to be certain ring DOES NOT bind in 
any part of the groove; then assemble 
ring to piston. Install piston rod assem¬ 
bly into inner cylinder. 

Rod Guide 

Two seals are installed in the piston 
rod guide. One is an “O” ring installed 
on the inner end and the other is a 


Inner Cylinder Inner Cylinder 
End Plug 



Piston Rod Assembly Rod Guide 



FIGURE 35 — Inner Cylinder Assembly 


Return Line 
Fitting - 1 ► 


Pressure Line 
, Fitting 


Spacer 


“O” Ring 


Inner Cylinder Piston Rod End Plug Assembly 



Upon Assembly Apply 
Outer Tube Special Lubricant all 
End Plug Not Removed Around 1 " Deep 


Inner Cylinder End Plug 

Valve Connector Valve Assembly Rod Guide Assembly Piston Rod 

FIGURE 33 — Cylinder Components 
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"T” shaped seal, the shape of which is 
maintained by fibre washers. This seal 
is located in the outer end of the guide 
under a removable metal retainer. Use 
a screw driver to remove retainer. 


“O” Fibre Washers Piston Rod 



Remove) Guide Seal Retainer Wiper Ring 

FIGURE 37 - Rod Guide and End 
Plug Disassembly 


NOTE: New inner end “O" ring 
may be installed by slipping the 
ring over the metal retainer with¬ 
out removing the metal retainer. 
The outer end “T” shaped seal 
fibre washers should be installed 
with the splits in staggered posi¬ 
tions. 

If the felt wiping ring in the piston 
rod end plug is to be replaced, a screw 
driver may be used to lift out the old 
retainer and ring. 

NOTE: For replacement , only a 
new felt wiping ring and retainer 
should be used. Install the new 
ring flush with the surface of the 
plug , using a suitable socket which 
will not damage the raised inner 
diameter of the seal retainer. 



FIGURE 38 — Removing or Installing 
Roll Pin 

To disassemble the valve spool, re¬ 
move roll pin with a pin punch as il¬ 
lustrated; then remove valve connector. 

Remove inner cylinder end plug if 
this part did not come out with the in¬ 
ner cylinder assembly (Fig. 39). 

Remove retainer cap from valve 


Roll Pin Valve Body Inner Cylinder 

Retainer Cap I Valve Piston End Plug 



Valve . 

Connector 

Fibre Washer 

“O” Rings 


FIGURE 39 — Valve Components 

body; push valve spool out opposite 
end; then remove inner “O” ring from 
valve body. 

NOTE: Valve spool must be re¬ 
moved in direction shown. This will 
prevent cutting the “O" ring and 
possibly leaving particles in the 
valve body. 

Remove valve piston from valve 
spool. Applying air pressure to the 
small hole near piston end of the spool 
will facilitate removal of the valve 
piston. 

CAUTION: Remove all “O” rings 
and replace with new rings when¬ 
ever disassembling this unit. 

Be sure to check ail parts and remove 
any loose or embedded particles of 
foreign material; then clean and air 
dry the parts. 

Assembly 

During assembly, lubricate all “O” 
RINGS AND MATING BORES with 
special lubricant furnished with repair 
kit. 

Install valve piston into valve spool; 
then install valve spool into valve 
body. Refer to Figures 39 and 40 for 
correct assembly position of valve 
spool to valve body. If spool is assem¬ 
bled to body in wrong direction, the 
“O” ring could be cut in passing over 
the valve spool inner passages. 

Push spool into valve body until 
spool end projects 7 /i6" (Fig. 40). 


Spool 


Valve Body 



FIGURE 40 — Installing Valve Spool 


Install “O” ring and fiber washer. 
Assemble retainer in place. Install 
the valve connector assembly, using 
the roll pin. Center roll pin in mount¬ 
ing so the pin does not scrape during 
operation. 

NOTE: Be careful not to push the 
valve spool assembly out of posi¬ 
tion while installing the roll pin. 

Assemble piston rod and inner tube 
assembly (Fig. 35). Note that hole at 
end of inner tube must be assembled 
toward end of outer cylinder. 

NOTE: Coat inner surface of outer 
tube at piston rod end , liberally , 
about I" deep , with special lubri¬ 
cant furnished with repair kit 
(Fig. 33). 

Assemble inner components into out¬ 
er cylinder, lining up pressure and re¬ 
turn ports in the valve body assembly 
with corresponding holes in the cylin¬ 
der. For final assembly, the ports may 
be lined up in the cylinder with a fibre 
rod. 

Install piston rod end adjusting plug, 
tightening plug securely. 

Hold spacer from turning while 
tightening end plug. Rectangular holes 
in spacer must be aligned with open¬ 
ing in cylinder. 

Install pressure and return line fit¬ 
tings, using new copper gaskets. Make 
sure gaskets are properly seated in 
bores; then tighten fittings to 28 Foot 
Pounds torque maximum. 

NOTE: Loose fittings or improp¬ 
erly seated gaskets may leak and 
let oil run down inside tube and 
drain out of vent hole. 

Install tie rods and sill mounting 
bracket parts in place. Turning radius 
washers should be installed as origi¬ 
nally located. If necessary relocate 
washers to equalize right and left turns. 

NOTE: The correct total of eight 
washers must always be used. 

Install pitman stud components in 
order shown (Fig. 32). Pack parts with 
Lithium Base Lubricant at assembly. 

The pitman stud parts are designed 
to be lubricated at 33,000 mile inter¬ 
vals or three years. At time of lubrica¬ 
tion, remove the cylinder filler plug 
and lubricate, using manual gun and 
hose, Tool No. J-9670, with Lithium 
Base Cartridge Lubricant. (Gun and 
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cartridge identified with blue tape.) 
After lubrication, install plug in cylin¬ 
der. 

Tighten stud nut until bottomed; then 
back off nut V 2 turn and install roll pin. 

Overtightening the stud nut will 
cause poor recovery from turns and 
binding steering. Looseness at this point 
may result in rattle or front wheel 
shimmy. 

After the power cylinder has been 
installed in the car and the hoses con¬ 
nected, fill the pump reservoir with 
Automatic Transmission Fluid. Bleed 
the lines by operating pump at engine 
idle speed for about ten minutes; then 
perform several complete power oper¬ 
ated turns. Check and repair leaks if 
necessary and refill reservoir. 

Valve Adjustment 
(After Road Test) 

If necessary to adjust the valve 
spool assembly for correct centering, 
turn pitman arm end plug OUT and 
piston rod end plug IN the SAME 
amount (approximately Vi turn at a 
time) for the following conditions: 

Left turn is too hard. 

Right turn is too easy. 

Poor recovery from right turns, but 
good recovery from left turns. 

Car wanders to the right. 

Turn piston rod end plug OUT and 
turn pitman arm end plug IN the SAME 
amount (approximately V 2 turn at a 
time) for the following conditions: 
Right turn is too hard. 

Left turn is too easy. 

Poor recovery from left turns; good 
recovery from right turns. 

Car wanders to the left. 

After final adjustment, tighten end 
plugs securely. 

ROLL TYPE POWER STEERING 
PUMP 

Disassembly, Inspection, and 
Assembly 

NOTE: Thoroughly clean exterior 
of pump and reservoir assembly 
using care so that dirt does not 
enter the inlet or outlet holes. Dur¬ 
ing all assembly operations , ex¬ 
treme caution should be used to 
prevent any dirt from entering 
pump. All parts should be lightly 
oiled before assembly. 

Clamp mounting bracket of pump 


and reservoir assembly in a vise. 

Remove the wing nut and washer 
that secures reservoir cover to reser¬ 
voir. Remove the cover. 

Remove 5 /i6" stud with stud puller 
or two nuts. Then remove the bolt that 
retains the reinforcement plate. 

Remove the reservoir body and sup¬ 
ports from pump and gaskets from 
grooves in top of pump. 

Remove the cap screw and washers 
securing pump pulley to pump shaft. 
Remove the pulley and Woodruff key 
from shaft. 


CAUTION: Place all parts where 
they will not be damaged or sub¬ 
ject to contamination. 

Wash all parts in a suitable solvent, 
air dry or wipe dry with a clean lint 
free cloth. 

Check the pump body and cover for 
wear. Replace either part if surface is 
scored or worn or bushings are worn. 

Install the new shaft oil seal in the 
pump body with lip toward pocket 
(metal portion of seal should face out¬ 
side of pump). Grease the lip of the 



Cam Inserts^ Pump Shaft 


Pump^Cover 


Gasket 


Bolt Reinforcement Plate 


Valve Sub-Assembly 




mmt 


Seal 

f)A 

Valve 

Cap 


Flow Control 
Valve Spring 

Snap Ring 

Drive Ring 

Cam Retainer Pin 
Seals 

Pump Body 

..Seal 

'Woodruff Key 


Baffle 


Gaskets 


FIGURE 41 — Typical Roll Type Pump Assembly 


Remove the valve cap, spring, and 
valve from the cover. 

Remove the two cap screws secur¬ 
ing pump body to pump cover and 
the three cap screws securing bracket 
to pump body and pump cover. Re¬ 
move the pump bracket and remove 
from vise. 

Separate the body from pump cover 
lifting the cover vertically from the 
body to prevent internal parts from 
falling out. 

Remove the “O” ring seals from the 
grooves in pump body housing. 

Pull the shaft from the assembly. Re¬ 
move the carrier drive pin. 

Remove the rolls and carrier (mark 
carrier to insure correct reassembly). 

Lift out the cam and cam retaining 
pin. 

Remove the shaft seal with Tool 
J-5503 to prevent damage to the shaft 
bushing (Fig. 42). 



FIGURE 42 — Removing Pump 
Shaft Seal 


new seal with Lubriplate or its equiva¬ 
lent. Use Tool J-5441 to install the seal 
(Fig. 43). 
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FIGURE 43 — Installing Pump 
Shaft Seal 

Replace the cam retainer pin in hole 
in pocket. Inspect the cam for wear. 
Replace if worn or damaged. Install 
the cam in pocket with slot over re¬ 
taining pin. Insure that the cam is all 
the way in the pocket. 

Inspect the carrier and place in 
pocket (Fig. 44) with previously marked 
side facing up. 



FIGURE 44 — Carrier Installed in 
Pump Body 

With the carrier drive pin in place 
on shaft, carefully install the shaft into 
carrier and body, using Seal Protector 
Tool J-8642 (Fig. 45). 

NOTE: Coat end of shaft with 
grease so installation tool will stay 
on shaft during installation. Ex¬ 
treme caution must be used to 
avoid damaging the seal as this 
could cause leakage , noise and 
rapid wear. 

Inspect the rolls paying particular 
attention to the finish on the ends. Re¬ 
place if scored, damaged, or out-of¬ 
round. 

Using a straight edge across the cam 
surface and feeler gauges, check end 
clearance of carriers and rolls in pump 



FIGURE 45 - Shaft Installation 
Using Seal Protector 

body. If end clearance exceeds .001 5", 
replace carrier and rolls (Fig. 46). 



FIGURE 46 — Checking End Clear¬ 
ance of Carrier and Rolls in 
Pump Body 

Install the new “O” rings. Place the 
pump body and cover together and 
secure loosely with two cap screws. 

Place pump bracket on pump and 
secure the pump bracket, body, and 
cover with three cap screws. 

Tighten all the five cap screws even¬ 
ly. Torque 20 to 25 Foot Pounds. Check 
shaft rotation for freeness after torqu- 
ing screws; there must be no bind. 

Carefully inspect the valve assem¬ 
bly and valve bore; all burrs should 
be removed with crocus cloth. Replace 
the valve in bore inserting valve so 
that exposed ball end enters first and 
make sure that the valve is not stick¬ 
ing. 

Install the flow control valve spring 
in bore. Spring tension should be 8.5 
zb.5^: at .820"; if not, replace with 
new spring. 

Replace the “O” ring on the valve 
cap and assemble in pump. Torque cap 
30 to 35 Foot Pounds. 

Install new gaskets in grooves on 
top of body housing. 

Place the reservoir and reinforce¬ 


ment plate in position. Secure with 
bolt 30 to 35 Foot Pounds torque. In¬ 
stall 5 /i6" stud 40 to 60 Inch Pounds 
torque (4 to 5 Foot Pounds). 

Install the reservoir cover with a 
gasket between cover and reservoir. 
Replace the washer and secure with 
wing nut to pump. 

Replace the Woodruff key in shaft. 
Assemble the pulley, washer, and 
torque screw 1 5 to 20 Foot Pounds. 

Position the pump on the engine, 
tightening mounting parts securely. 

After connecting the hoses, fill the 
reservoir to approximately 1" from 
top of reservoir with Automatic Trans¬ 
mission Fluid. 

SLIPPER TYPE POWER 
STEERING PUMP 

The Slipper Type power steering 
pump is a positive displacement pump 
equipped with a flow control valve 
which limits flow to the power steering 
cylinder at approximately 2 gallons 
per minute. The excess oil is recircu¬ 
lated within the pump, thus reducing 
the horsepower needed to drive the 
pump. A pressure relief valve limits the 
maximum pressure to 950 pounds per 
square inch. 


Reservoir Slipper 



FIGURE 47 — Slipper Type Power 
Steering Pump 


Operation 

In operation, the spring loaded slip¬ 
pers shown in Figure 47 compress the 
oil by contact with the eccentric in¬ 
side diameter of the pump. As the 
compressed oil leaves the rotor area, 
it must pass through orifices in the 
valve spool. The orifice restriction to 
the flow causes a pressure differential 
from the closed end to the open end 
of the valve. The difference in pres- 
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sure forces the valve to the right 
against the spring force until the cen¬ 
ter valve land exposes the inlet port 
to the outlet allowing excess oil to re¬ 
circulate. This occurs at approximately 
2 gallons per minute flow. 

Maximum oil pressure is limited to 
850 to 950 pounds per square inch by 
the pressure relief valve. When this 
pressure is reached, the valve plunger 
is forced off its seat and oil flows 
through the openings in the plunger 
through holes in the relief valve body 
to the reservoir. 

Removal 

The pump should be removed from 
the car and serviced in a clean area. 

Remove the fan belt and place a 
suitable container under the pump. 
Disconnect the pressure and return 
hoses, capping the outlets to prevent 
loss of oil in the power steering unit. 

Be sure the pump is thoroughly clean 
prior to disassembly. Use the pump 
bracket as a holding fixture. 

Disassembly 

Drain reservoir and pump. Clamp 
the pump in a vise, mark position of 
reservoir on pump body, and remove 
reservoir attaching screw. 

NOTE: Radial position of the reser¬ 
voir is important because of oil 
level in filler neck and return hose 
tube on reservoir. 

Carefully pry the reservoir from the 
pump using a screw driver or other 
broad blade tool as shown in Figure 
48. Note reservoir gasket at the rear 
of pump. 



Mark Radial Position of Reservoir on Pump Body 

FIGURE 48 — Reservoir Removal 

The single groove pulley may be 
removed with Tool J-8646 as shown in 
Figure 49. 

NOTE: Place flat washer over 
groove in pump shaft to protect 


ball bearing on finished end of 
puller shaft. 



FIGURE 49 — Removing Single 
Pulley 

The double groove pulley may be 
removed with a standard two-jaw 
puller as shown in Figure 50. 



FIGURE 50 — Removing Double 
Pulley 


Remove the relief valve and gasket 
(Fig. 51). The relief valve is serviced 
only as an assembly. 

Thread the puller portion of Tool 
J-8842 into the shaft oil seal far enough 
to engage the metal lip of the seal 
(Fig. 52). Turning the center screw 
while holding the puller body will force 
the seal from the pump insert. 

The outlet fitting may be damaged 
causing an external leak. Removal is 
done with Tool J-8659 (Fig. 53). This 
fitting should be inspected for nicks 
and scratches and replaced only when 
evidence of damage is apparent. 

NOTE: Further disassembly is not 
recommended as other components 
of the pump are not serviced sepa¬ 
rately. 

Cleaning and Inspection 

Clean all parts thoroughly in a 
clean solvent taking care to use a so¬ 
lution not harmful to rubber parts if 
any of the seals are on the pump. 

Discard the reservoir “O” ring, pump 
shaft oil seal, outlet fitting, and relief 
valve gasket when removed. 

Assembly 

Prelubricate parts with Automatic 
Transmission Fluid. 

Install relief valve and new gasket. 
Install pump shaft oil seal with Tool 
J-8841 (Fig. 54). Seal lip must be to¬ 
wards pump body. Press on metal part 
of the seal until top of seal is flush 
with the front insert. 



FIGURE 51 — Pump Disassembly 
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FIGURE 52 — Removing Shaft Oil 
Seal 



FIGURE 53 — Removing Outlet 
Fitting 



FIGURE 54 - Installing Shaft Oil 
Seal 

Install pulley with a heavy duty ar¬ 
bor press. Support the lower end of 


the pump shaft with Tool J-8649 (Fig. 
53^ making sure that the pressure is 
absorbed by the shaft, otherwise the 
internal parts of the pump will be dam¬ 
aged. Press pulley hub on pump shaft 
according to dimensions listed in Fig¬ 
ures 56 and 57. 



FIGURE 55 - Installing Pulley 



FIGURE 56 — Single Groove Pulley 
Installation 

Lubricate large “O” ring and install 
in pump body groove. Position reser¬ 
voir gasket on back of pump holding 



FIGURE 57 — Double Groove Pulley 
Installation 

it in place with a daub of grease. In¬ 
stall reservoir in previously marked 
position and tap in position with plas¬ 
tic hammer. Install reservoir screw and 
tighten 1 5 to 20 Foot Pounds torque. 

When installing a new outlet fitting, 
use finger pressure only and position 
outlet fitting in pump outlet hole for 
later installation of the pressure hose, 
which will press the fitting into place. 

Installation 

Position pump on engine and install 
and tighten bolts securely. Connect 
the pressure and return hoses, taking 
care to tighten the hose fittings evenly. 

Position reservoir filler neck as near¬ 
ly upright as possible by loosening at¬ 
taching screw and turning reservoir to 
desired position. Tighten screw 15 to 
20 Foot Pounds torque. Fill reservoir 
with Automatic Transmission Fluid un¬ 
til oil level is halfway up filler neck. 

Initial Operation 

Adjust pump belt, using Tool J-7316 
Belt Tension Gauge on the longest ac¬ 
cessible span of belt between the two 
pulleys (Fig. 58). On a belt with pre¬ 
vious service, the strand tension should 
be 70 to 80 pounds. At time of new- 
car-get-ready, the belt strand tension 
should be 80 to 110 pounds. When a 
new belt is installed, adjust the strand 
tension to 110 to 120 pounds. 

If tension gauge is not available, 
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J-7316 


FIGURE 58 — Belt Tension Gauge 

adjust the belt tension so that belt will 
not deflect more than 14". 

Start the engine and operate for 
approximately ten minutes to bleed 
the air from the system. Observe reser¬ 
voir oil level to be sure oil supply is 
adequate. 

CAUTION: Do not turn steering 
wheel during this initial period. 

Bleed the lines by performing sev¬ 
eral complete power operated turns 
with front wheels raised from the floor. 
Do not hold steering wheel at the maxi¬ 
mum turn position for any length of 
time as overheating of the pump will 
occur. 

Check and refill reservoir. Inspect 
system for external leaks. 

NOTE: Air bubbles circulating 
through the pump will result in 
noise. Normally , three or four 
days operation is required to dis¬ 
sipate the air bubbles from the 
system. This condition is best pre¬ 
vented by careful bleeding at time 
of assembly. 

When all air is bled from system, 
oil will return to the reservoir with¬ 
out signs of foam. 

Oil Pressure Check 

Inspect the reservoir for correct flu¬ 
id level; if low, fill to the proper level 
with Automatic Transmission Fluid. 

Inspect all hoses and connections 
for evidence of external leakage. Cor¬ 
rect as required. 

Install oil pressure gauge J-5548 in 
the main oil line at the control valve 
assembly. See Figure 61. Start the en¬ 
gine and allow the oil to circulate for 
several minutes to warm the oil. 

Turn the wheels against the curbing 




FIGURE 60 — Belt Arrangement —80 Series 


FRONT SUSPENSION - STEERING GEAR 


17 



FIGURE 61 — Installation of Oil 
Pressure Testing Set 

or other obstacle and hold tension on 
the wheel. The oil pressure should be 
800 to 900 pounds per square inch on 
the Roll Type pump and 850 to 950 
pounds per square inch on the Slipper 
Type pump. 

Turn the wheel in the opposite di¬ 
rection and note the reading. If there 
is a variation between the left and 


right turns, internal leakage is evident. 
If the pressure is low, stop the engine 
and disconnect the gauge from the 
cylinder and valve assembly and cap 
the pressure line. 

Restart the engine and note the read¬ 
ing; if it is 800 to 900 pounds per 
square inch on the Roll Type pump, 
and 850 to 950 pounds per square 
inch on the Slipper Type pump, the 
pump is operating properly. If the 
pressure is low, the pump belt or fan 
belt may be slipping. With the belt 
tension correct and there is low pres¬ 
sure, the trouble exists in the pump. 

NOTE: Do not run the last check 
for a period longer than is neces¬ 
sary to obtain a steady pressure 
reading. 


FRONT SUSPENSION 
ALIGNMENT SPECIFICATIONS 

Turning Angle 

Inside Wheel.25° 

Outside Wheel.22° 

King Pin Angle.6° 11' 

Caster Angle 
Without 

Power Steering. . . .0° Desired±14° 
With 

Power Steering .. V 2 0 to 1° Positive 
1 0 Desired 

Camber. 14° Negative to !4° Positive 
0° Desired Right side 
!4° Positive Left side 

Toe-in.VW' to 3 /i6 r '- 

Vs" Desired 


FRONT COIL SPRING SPECIFICATIONS 


SERIES 

EQUIPMENT 

LOCATION 


Cast Iron Engine 

Left 

10 

Light Spring 



WO/AC 

Right 


Cast Iron Engine 

Left 

10 

Light Spring 



W/AC 

Right 


Aluminum Engine 

Left 

10 

Light Spring 



All 

Right 


Heavy Spring 

Left 

10 

All 

Light Spring 

Right 

80 

WO/AC 

Right and Left 

80 

W/AC 

Right and Left 

80 

Heavy Spring 

Right and Left 


WIRE 

LOADED 

RATE LBS. PER 
INCH AFTER 

DIAMETER 

HEIGHT 

LOADED WEIGHT 

.511 

8%" at 860# 

85# 

.511 

8 3 /s" at 785# 

85# 

.511 

8 3 /s" at 895# 

85# 

.511 

8%" at 820# 

85# 

.511 

8 3 /s" at 860# 

85# 

.511 

8 3 /s" at 785# 

85# 

.545 

8 3 /s" at 875# 

116# 

.545 

8%" at 800# 

116# 

.525 

8 3 /s" at 1005# 

90# 

.525 

8 5 / 8 " at 1050# 

90# 

.560 

8%" at 1050# 

120# 


NOTE: The 3 end coils of springs are marked for high and low limit load identification: 
Low Limit Springs with Daub of White Enamel. 

High Limit Springs with Daub of Red Enamel. 


MANUAL STEERING 
Conditions and Probable Cause 
Hard or Erratic Steering 

Low or Uneven Tire Pressure 


DIAGNOSIS GUIDE 

Incorrect Steering Gear Adjustment 
Improper Front Wheel Alignment 
Insufficient or Incorrect Lubrication 
Suspension Parts, Steering, or 


Linkage Components Damaged or 
Misaligned 

Tight Wheel Bearings 
Sagging Springs 
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Excessive Play or Looseness in the 
Steering 

Steering Wheel Loose on Shaft 
Torque Steering Wheel Nut 25 to 
30 Foot Pounds 

Steering Gear Adjustment Loose or 
Parts Badly Worn 

Steering Linkage or Attaching Parts 
Loose or Worn 

Loose or Worn Wheel Bearings 
Steering Arms Loose 

Steering Gear Housing Attaching 
Bolts Loose 

Pitman Arm Loose on Shaft 

Check for Damage to Steering Gear 
Parts. Torque Pitman Arm Nut 100 
to 1 25 Foot Pounds 

Wheel Shimmy or Tramp 

Wheels, Tires or Brake Drums Out-of- 
Balance — Wheel Runout 

Check Balance and Wheel Runout 
Loose Steering Parts or Connections 
Improper Tire Pressure 

Inoperative, Loose, or Worn Shock 
Absorbers or Mounting Parts 

Loose or Worn Wheel Bearings 
Incorrect Steering Gear Adjustments 
Cupped, Eccentric, or Bulged Tires 
Incorrect Front Wheel Alignment 
Tire Wear 

Improper Tire Pressure 
Incorrect Front Wheel Alignment 
Brakes Grabbing 

Broken or Damaged Steering and 
Suspension Parts 

Failure to Rotate Tires 
Wheel Runout 
Excessive Speed on Turns 

POWER STEERING 
Conditions and Probable Cause 
Pump Leaks 

Pump Shaft Seal 
Replace Seal 

Inlet or Outlet Connections Damaged 

Reservoir or Pump Body “O" Rings or 
Gaskets Damaged 

Reservoir Sealing Edge Damaged 
Porosity in Pump Castings 


Cylinder Leaks 

Rod Guides 

Replace Rod Guide Seals 
Vent Hole or Around Pitman Stud 

Check Fittings for Tightness 
Check Fitting Gaskets 
Dismantle and Replace Seals 

Hard Steering, or Lack of Sufficient 
Power Assistance 

Bent Piston Rod 
Low Oil Pump Pressure 

Inspect Pump Oil Level and Pump 
Operation, Correct as Necessary. 
Replace Relief Valve 

Insufficient Oil Flow in System 

Inspect Pump Relief Valve and Flow 
Control Valve; Inspect Oil Hoses for 
Restriction 

Internal Leak in Cylinder 

Disassemble Cylinder, Inspect and 
Correct 

Front Wheel Alignment Incorrect 
Steering Knuckle Pins Binding 
Steering Linkage Tight 

Replace Steering Linkage Ball Joints 
Steering Gear Adjustment too Tight 
Binding Valve Spool in Control Valve 

Disassemble Valve and Inspect for 
Nicks, Burrs, Dirt or Foreign Mate¬ 
rial. Adjust Valve Spool. 

Pitman Arm Stud Binding 

Adjust Pitman Arm Stud Nut for 
Correct Rubber Cushion Tension. 
Lubricate Parts. 

Drive Pulley Loose 

Drive Belt Worn, Slipping, or Oil 
on Belt 

Insufficient Pump Speed Due to Low 
Engine Idle 

Lack of Power Assistance in 
One Direction 

Steering Gear Binding 
Bent Piston Rod 

Valve Spool Incorrectly Adjusted 
Incorrect Front Wheel Alignment 

Car Wanders from Straight Ahead 
without Force Holding Steering 
Wheel 

Pitman Arm Stud Binding on Cylinder 
and Valve Assembly 


Adjust Stud Nut Tension Properly. 

Valve Spool not Adjusted Properly or 
Sticking 

Poor Recovery from Turns 

Piston Rod Bent 

Front Wheel Alignment Incorrect 
Improper Stud Nut Tension 

Replace Parts and/or Adjust Ten¬ 
sion. Lubricate Parts. 

Valve Spool Incorrectly Adjusted or 
Sticking 

Adjust the Valve Spool Correctly. 
Disassemble Valve and Inspect for 
Nicks, Burrs, Dirt or Foreign 
Material. 

Noisy Operation 
Improper Pump Oil Level 
Correct as Necessary. 

Slipper Type Pump — Position Reser¬ 
voir Filler Neck Upright, Fill with 
Automatic Transmission Fluid until 
Oil Level is Halfway Up Filler Neck. 
Roll Type Pump — Fill to 1" from 
Top of Reservoir. 

Drive Shaft or Pulley Loose or Bent 

Pump Pulley Shaft Key Loose (Roll 
Type Pump) 

Replace Pump Shaft Key or Replace 
Pump Shaft and/or Pulley 

Air in System 

Restricted Air Vent in Reservoir Cover 

Pump Bushings or Internal Parts Worn 
or Scored 

Replace Pump Cover, Pump Body, 
Internal Parts, or Complete Pump 
(Roll Type). Replace Complete Pump 
(Slipper Type). Disassemble and 
Clean Cylinder. 

Dirt in Pump or Cylinder 

Disassemble Pump and Cylinder and 
Clean; Flush System. 

Slipping Drive Belt 

Replace Belt or Adjust Tension 
Pitman Arm Stud (Rattles) 

Adjust Pitman Arm Stud Nut or Re¬ 
place Worn Parts. Lubricate Parts — 
Use Lithium Base Grease. 

Loose Mounting Parts or Hoses 
Improperly Routed 

Correct as Necessary. 

Front Wheel Shimmy 
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Pitman Arm Stud Parts Loose, Worn, Replace Parts and/or Adjust Stud bricate Parts, Use Lithium Base 

or Adjustment Incorrect Nut for Correct Rubber Tension. Lu- Grease. 




J ' 9447 J-544 J-7624 



J-2619 

Slide Hammer 

J-544 

Spring Scale, Steering Gear Adjustment 

J-5754 

Bushing and Bearing Cup Puller, Pitman Shaft 

J-7624 

Adjustable Spanner Wrench, Power Steering 

J-8841 

Installer, Oil Seal (Slipper Type Pump) 


Cylinder End Plug 

J-8659 

Remover, Outlet Fitting (Slipper Type Pump) 

J-7171 

Installer, Pitman Shaft Seal 

J-8649 

Support, Pump Shaft (Slipper Type Pump) 

J-8842 

Remover, Oil Seal (Slipper Type Pump) 

J-5566-04 

Puller, Pitman Arm 

J-3295 

Remover, Ball Stud 

J-7316 

Gauge, Belt Tension 

J-9658 

Ball Stud Assembly Remover 

J-5548 

Pressure Checking Gauge Set, Power Steering 

J-7170 

Installer, Steering Shaft Bearing Cup 

J-8642 

Protector, Pump Shaft Seal (Roll Type) 

J-5441 

Installer, Pump Shaft Seal (Roll Type) 

J-8646 

Remover, Pulley (Slipper Type Pump) 

J-9669 

Lubrication Gun for Upper Control Arm Trunnions 

J-7133 

Installer, Pitman Shaft Bushing 


Only — Identified with Red Stencil 

J-5503 

Remover, Pump Shaft Seal (Roll Type) 

J-9670 

Lubrication Gun for Ball Joint Assembly and All 

J-8092 

Handle 


Other Lubrication Points — Identified with Blue Stencil 

(J-8592) 


J-21232 

Puller, Steering Wheel 

J-9447 

Caster and Camber Eccentric Adjusting Wrench 

J-7389 

Compressor Set, Front Coil Spring (Pair) 


FIGURE 62 — Front Suspension Tools 
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WEATHER EYE 

Page 

. 1 REMOVAL OF: 

. 1 Heater Core. 

. 2 Heater and Defroster Motor and Fan . . 

. 2 Heater and Defroster Damper Housing 

. 2 DEFROSTER DUCT. 

. 2 AIR CONTROL CABLE ADJUSTMENT . . . 


CONTROLS. 

WINTER DRIVING. 

WATER VALVE AND CONTROL 

Water Valve Removal. 

Control Adjustment. 

FAN SWITCH . 

The Weather Eye is designed to pro¬ 
vide fresh air for summer driving and 
fresh heated air within the car for win¬ 
ter driving. 


CONTROLS 

The air, fan, and heat controls are 
located on the instrument panel (Fig. 1). 



FIGURE 1 — Air, Fan, and Heat 
Controls 

The HEAT control lever, to the left 
of the instrument cluster, operates the 
water valve. The water valve is opened 
by moving the lever upward. 

The AIR control lever, to the right 
of the instrument cluster, operates the 
heater duct dampers. When the lever 
is lowered to the OFF position, no 
heat or air will enter the car interior 


from the heater duct. 

The FAN control knob is turned 
clockwise to operate the two speed 
blower. 

Fresh Air Ventilation 

Fresh air vents are located on the 
left and right side cowl trim panels. 
Fresh ram air entering the cowl air in¬ 
take chamber is directed to the vents 

(Fig. 2). 

A sliding control at each vent con¬ 
trols the fresh air vent opening (Fig. 

3). 



FIGURE 3 — Fresh Air Vent 


Page 

. 2 
. 3 
. 3 
. 3 
. 3 

The heat duct damper may be 
opened by placing the air control lever 
in the AIR position. Fresh ram air will 
also enter the car interior through the 
heat duct. The HEAT control lever is 
moved to the OFF position. 

NOTE: Both fresh air vents should 
be closed when washing the car or 
driving in a hard driving rain. 

WINTER DRIVING 

The Weather Eye is part of the en¬ 
gine cooling system and depends on 
normal engine operating temperature 
and air flow through the cowl venti¬ 
lator to heat the interior of the car. 

NOTE: Replace the thermostats with 
the same heat range as the orig¬ 
inal equipment for most efficient 
operation in extreme cold weather. 

The fresh air vents are closed dur¬ 
ing heater operation. The HEAT con¬ 
trol lever is moved upward to the de¬ 
sired degree of thermostat control of 
heated water through the heater core. 
The AIR control lever is placed in the 
AIR position. The FAN control switch 
is turned clockwise to the desired 
blower speed to circulate the heated 
air in the car interior. 

With the controls in the above posi¬ 
tions, fresh air enters through the cowl 
air intake chamber and is directed 
through the heater core to be heated. 
The heated air is then directed into 
the blower housing. The blower forces 
the heated air into the heater duct. 

The air is circulated into the car in¬ 
terior through the two side openings 
in the heat duct. 

The center damper door, located on 
the heat distributor housing, may be 
opened manually for delivery of heat¬ 
ed air from the center of the heat 
duct. 

Added heat circulation may be ob¬ 
tained in the rear passenger compart¬ 
ment by opening the rear windows 
slightly. 

Windshield defogging and defrost- 
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ing is obtained by placing the AIR con¬ 
trol lever in the DEFROST position. 
The defroster damper in the heat duct 
is opened to direct heated air through 
the defroster duct to the defroster out¬ 
lets on top of the instrument panel. 


When warmer air is required for 
de-icing, it is necessary to fully open 
the water control valve by moving the 
HEAT control lever to the HIGH posi¬ 
tion. 


WATER VALVE AND CONTROL 

The water control valve position is 
operated manually by the heat control 
lever on the instrument panel. Ther¬ 
mostatically the valve regulates the 


flow of coolant through the heater 
core in all but the extreme OFF or 
HIGH positions. 

The heat control is moved upward 
from the OFF position to open the 


water valve. In the HIGH position, the 
valve is fully opened for full flow of 
coolant through the heater core. 

Intermediate positions of the control 
selects the degree of thermostat con¬ 
trol. A temperature sensitive capillary 
tube is connected to a gas filled cham¬ 
ber on the water control valve. The 
capillary tube extends into the blower 
housing. The temperature of the air 
surrounding the tube controls the ther¬ 
mostat action of the water control 
valve. 

Passenger comfort will determine the 
desired heat control position. 

Water Valve Removal 

The water valve is mounted on the 
blower housing in the engine compart¬ 
ment. Place the heat control lever in 
the high position to fully open the 
water valve. 

Drain at least one quart of coolant 
from the system to enable disconnect¬ 
ing the heater hoses without coolant 
loss. 

Disconnect the heater hoses. 

Remove the screws attaching the 
water valve to the blower housing and 
remove the water valve. 

Remove the cable housing and cable 
from the clamp and disconnect the 
control cable from the water valve. 

Water Valve Control 
Adjustment 

The water control valve cable ad¬ 
justment is important for full range 
operation. 

Place the heat control lever in OFF 
position. 

Manually position the water valve 
in the fully closed position. 

Connect the control cable and tight¬ 
en the cable housing clamp while 
maintaining the control positions. 

FAN SWITCH 

Remove the knob from the fan con¬ 
trol shaft on the instrument panel. 

Remove the two switch attaching 
screws under the instrument panel and 
disconnect the switch wires. 

The switch may be withdrawn from 
the instrument panel. 

HEATER CORE REMOVAL 

The heater core is mounted on the 
dash panel in the passenger compart¬ 
ment. 
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Disconnect the heater hoses, in the 
engine compartment, from the heater 
core tubes. It is not necessary to drain 
the cooling system if corks are installed 
in the heater hoses and core tubes. 

Remove the two lower blower hous¬ 
ing attaching nuts and washers in the 
engine compartment. 

Remove the remaining heater hous¬ 
ing screws in the passenger compart¬ 
ment and remove the heater housing 
and core as an assembly. 

The heater core is removed by slid¬ 
ing it out of the heater core housing 
(Fig. 6). 

HEATER AND DEFROSTER 
MOTOR AND FAN REMOVAL 

The water valve must be removed 
from the blower housing. It is not nec¬ 
essary to disconnect the hoses and 


control cable. 

The heater blower housing attach¬ 
ing nuts, washers, and screws secure 
the blower housing to the dash panel 
in the engine compartment. 

After the blower housing is re¬ 
moved, the fan and motor are acces¬ 
sible for service (Fig. 6). 

HEATER AND DEFROSTER 
DAMPER HOUSING REMOVAL 

The heater and defroster damper 
housing is mounted on the dash panel. 

Remove the four blower housing at¬ 
taching nuts in the engine compart¬ 
ment as indicated in Figure 7. 

Disconnect the air control lever ca¬ 
ble from the damper valve rod in the 
passenger compartment. The cable 
housing is then removed from the ca¬ 
ble mounting bracket clamp. Remove 



FIGURE 6 — Weather-Eye Components 



FIGURE 7 — Heater and Defroster 
Housing Attaching Bolt Locations 

the remaining screw in the upper flange 
of the heater and defroster damper 
housing. 

The heater and defroster damper 
housing may then be slipped out of 
the defroster connection and removed 
from the car. 

DEFROSTER DUCT 

The defroster duct is attached to the 
instrument panel and may be removed 
after the heater and defroster damper 
housing is removed. 

AIR CONTROL LEVER CABLE 
ADJUSTMENT 

The air control lever cable is ad¬ 
justed with the air control lever in the 
OFF position and the heater and de¬ 
froster dampers closed. 

Connecting the cable and tightening 
the cable housing clamp with the con¬ 
trols and dampers in the above posi¬ 
tion, correctly adjusts the cable. 




4 


WEATHER EYE 


Date 


Letter No. 


TECHNICAL SERVICE LETTER REFERENCE 


Subject 


Changes information on Page No. 













































ALL SEASON AIR CONDITIONING 


Page Page 

Compressor Diagnosis.10 


DESCRIPTION AND OPERATION. 1 

MANUAL CONTROLS.2 

AIR FLOW. 2 

AIR CONDITIONING SYSTEM CYCLE.3 

SERVICE INFORMATION.3 

Correct Handling of Freon. 3 

Moisture and Air.4 

Handling of Lines.5 

SERVICE VALVES.5 

PRESSURE GAUGE SET.5 

Connecting Gauge Manifold Set.5 

DISCHARGING THE SYSTEM.6 

EVACUATING THE SYSTEM.6 

LEAK TEST PROCEDURE.6 

CHARGING THE SYSTEM.7 

PURGING AIR FROM SYSTEM.7 

COMPRESSOR.7 

Compressor Belt.7 

COMPRESSOR SERVICE.8 

Compressor Seal . 8 

Head and Valve Plate.9 

Oil Pump Cover Plate.10 

Bottom Plate Gasket.10 

Compressor Oil Level .10 


MAGNETIC CLUTCH.10 

Clutch Removal .11 

Bearing Replacement.11 

Clutch Diagnosis.11 

CONDENSER REMOVAL.11 

RECEIVER AND CHECK VALVE REMOVAL.11 

EXPANSION VALVE SERVICE.11 

EVAPORATOR REMOVAL.11 

TEMPERATURE CONTROL THERMOSTAT.12 

BLOWER FAN AND MOTOR.12 

AIR CONDITIONING AND HEATER FAN SWITCH.12 

HEAT AND AIR INLET DAMPER CONTROL.12 

RECIRCULATING DAMPER.12 

HEATER CORE REMOVAL.12 

SERVICE DIAGNOSIS.12 

Road Test.13 

Restriction and Charge Test Procedure.13 

Expansion Valve.13 

Compressor.13 

Condenser.13 

Filter or Screens in System.13 

DIAGNOSIS GUIDE.14 



DESCRIPTION AND OPERATION 

The All Season Air Conditioning Sys¬ 
tem is designed to accomplish cooling, 
heating, and defrosting with the same 
unit. 

The system functioning as an air 
conditioner cools, dehumidifies, and 
circulates the air in the car. As a 
heater, the system functions in the same 
manner as the Weather Eye Heater. 

The air conditioning system has a ca¬ 
pacity of 1 V 2 tons at 30 M.P.H. which is 
a cooling rate of 18,000 BTU per hour. 
The capacity is sufficient to effect quick 
“cool-down” at average driving speeds. 
Stable 15 to 20 degree inside to outside 
temperature differentials, at 30 M.P.H., 
are maintained by the automatic con¬ 
trols and the three speed blower. 

The cooling unit is mounted in the 



FIGURE 1 — Air Conditioning Outlets 


dash and the cooled air is discharged 
from outlets located in the center of 
the instrument panel, for “spot” or 
general area cooling (Fig. 1). 

The condenser is mounted ahead of 
the radiator and the balance of the com¬ 
ponents are in the engine compartment. 

The compressor is engine belt driven. 
The drive pulley on the compressor has 
an electro-magnetic clutch. When the 


air conditioner is not in use the pulley 
free wheels. 

To efficiently air condition the car 
interior, the windows and ventilators 
should be closed while operating the 
unit. However, if the car has been 
parked for a period of time in the 
sun, open the windows to expel the 
accumulated heat prior to operating 
the air conditioning. 
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Start the engine before operating the 
air conditioner to reduce the battery 
load and provide easier starting. 

Run the engine well above idle speed 
for more efficient cooling under condi¬ 
tions where the system is operated with 
the car standing. 

MANUAL CONTROLS 

Controls are located on the instru¬ 
ment panel. Fresh-air vent controls are 
located on each side cowl trim panel 
below the instrument panel. 



Open Position 

Heater Operation 

The heating portion of the system is 
operated the same as the Weather Eye 
Heater. 

Air Conditioner Operation 

Place the AIR control lever in the 
"Off” position. Slide the ‘‘Fresh-Air’’ 
vents to the closed position. 

The recirculation damper control is 
located to the left of the steering col¬ 
umn below the instrument panel. PUSH 
THE KNOB IN to permit air in the car 
interior to enter for recirculation. 

To obtain a quick ‘‘cool-down,” the 
air conditioner is operated on “High” 


blower. When the temperature has 
been lowered to a comfortable range 
then the "Intermediate” or "Low” 
blower speeds may be used. 

Any one of the three counterclock¬ 
wise positions energizes the magnetic 
clutch engaging the compressor drive 
pulley. The refrigeration cycle is then in 
operation. 

A manually adjustable thermostat is 
located on the left side of the instrument 
panel. Turning the thermostat knob 
clockwise provides a range of 58°F. to 


tern in the continuous run position 
in higher humidity conditions which 
will cause coil freeze-up resulting in 
a loss of air cooling. 

AIR FLOW 

Air in the car is drawn into the recir¬ 
culation opening on the heater core 
housing. The air is then directed into 
the blower fan housing. The blower 
fan forces the air into the evaporator 
housing where it is directed through 
the evaporator core and cooled. The 
cooled air is directed to the discharge 
duct. 

The individually adjustable discharge 
outlets direct the cool air into the car. 

Natural circulation moves the air 
along the top of the car from the front 
to the rear. The warm air displaced is 
circulated down and around the seats 
and is drawn into the recirculation 
opening to be cooled and recirculated. 



Conditioning Controls 


32°F. thermostatic control of the cool 
air. 

NOTE: The temperatures referred 
to are core temperatures not dis¬ 
charged air temperatures. 

Turn the thermostat knob clockwise 
through the detent position to operate 
the system continuously without thermo¬ 
stat control. 

CAUTION: Do not operate the sys- 



FIGURE 5 — Air Discharge Outlets 



FIGURE 6 — Air Conditioning Air Flow 
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The engine driven compressor in¬ 
creases the pressure of the Freon-12 
gas from the evaporator. The boiling 
point of the Freon-12 gas is raised by 
the increase in pressure to a point that 
is higher than the temperature of the 
outside air. Outside air flowing through 
the condenser cools the Freon gas and 
condenses the vapor into a liquid state. 
Figure 7 illustrates the temperature 
pressure relationship of Freon-12. 


°F. 

# Pressure 

°F. 

# Pressure 

—40 

11.0* 

50 

46.7 

-35 

8.3* 

55 

52.0 

-30 

5.5* 

60 

57.7 

-25 

2.3* 

65 

63.7 

-20 

0.6 

70 

70.1 

— 15 

2.4 

75 

76.9 

-10 

4.5 

80 

84.1 

- 5 

6.8 

85 

91.7 

- 0 

9.2 

90 

99.6 

5 

11.8 

95 

108.1 

10 

14.7 

100 

116.9 

15 

17.7 

105 

126.2 

20 

21.1 

110 

136.0 

25 

24.6 

115 

146.5 

30 

28.5 

120 

157.1 

32 

30.1 

125 

167.5 

35 

32.6 

130 

179.0 

40 

37.0 

140 

204.5 

45 

41.7 

150 

232.0 

^Inches of Vacuum 


FIGURE 7 — Temperature Pressure 
Relationship Chart 


The condensed Freon is forced from 
the condenser into the receiver. 

The receiver is a reservoir to store 
the liquid Freon which is still under 
high pressure. 

A pick-up tube located below the 
liquid level in the receiver delivers the 
high pressure liquid Freon to the ex¬ 
pansion valve. 

The expansion valve is a metering 
and pressure reducing control valve, 
regulating the flow of Freon into the 
evaporator. 

High pressure liquid enters the ex¬ 
pansion valve inlet. A fine mesh screen 
prevents foreign particles from enter¬ 
ing. 

The pressure is reduced from high 
pressure to low pressure liquid by the 
valve orifice. Reducing the pressure re¬ 
duces the boiling point of the refriger¬ 
ant. 

Three pressures act on the valve dia¬ 
phragm to regulate the Freon flow; 



—^Thermal Bulb 
(Power Element) 


Diaphragm 
Push Pins 



Orifice Strainer 
Screen 

Valve Ball 
Super Heat Spring 
Outlet (Low Pressure) 


FIGURE 8 — Sectional View of Expansion Valve 


super heat spring pressure, evaporator 
pressure, and thermal bulb pressure. 

The super heat spring pressure is 
constant against the diaphragm to re¬ 
duce the orifice opening. 

The evaporator pressure also reduces 
the orifice opening. 

Thermal bulb pressure against the 
diaphragm opens or increases the 
orifice opening. 

The thermal bulb is charged with 
Freon-12 in a liquid and gas state and is 
connected to the diaphragm in the ex¬ 
pansion valve. The pressure in the ther¬ 
mal bulb will vary with temperature. 
The bulb is clamped to the suction line 
adjacent to the evaporator outlet, thus 
sensing the temperature of the suction 
line. The suction line temperature is con¬ 
trolled by the quantity of refrigerant in 
the evaporator. If the suction line tem¬ 
perature increases, thermal bulb pres¬ 
sure will increase overcoming the 
effects of the super heat and evapora¬ 
tor pressures; an increase in Freon flow 
into the evaporator will result. 

If the suction line temperature de¬ 
creases, thermal bulb pressure de¬ 
creases, and the super heat spring and 
evaporator pressures will reduce the 
orifice opening; thus less Freon will flow 
into the evaporator. 

Some of the heat in the air being di¬ 
rected through the evaporator is ab¬ 
sorbed by the Freon. The Freon is boiled 
as it absorbs the heat and the heat is re¬ 
tained in the Freon vapor. It is this heat 
which is removed by the cooling action 


of the condenser, that changes the va¬ 
porized Freon back into liquid for reuse. 

Two pressures are present in the sys¬ 
tem; low pressure from the expansion 
valve to the suction side of the com¬ 
pressor; high pressure from the dis¬ 
charge side of the compressor to the 
inlet side of the expansion valve. 

Hereafter the pressures will be re¬ 
ferred to as “low side" or suction pres¬ 
sure and “high side” or head pressure. 

The thermostat control has a temper¬ 
ature sensing capillary tube. When the 
evaporator temperature is lowered to 
the thermostat control setting the ther¬ 
mostat opens the circuit to the com¬ 
pressor clutch. The magnetic clutch is 
de-energized stopping the refrigera¬ 
tion cycle. The temperature of the 
evaporator raises to the thermostat 
setting and the control closes the mag¬ 
netic clutch circuit and refrigeration 
again occurs. 

SERVICE INFORMATION 
Correct Handling of Freon 

Safety glasses should be worn to pro¬ 
tect the eyes because Freon-12 boils at 
—21.7° F and may freeze areas where it 
contacts — Treat affected areas for 
frostbite. Flush the affected areas with 
cold water. 

Always install the protective cap on 
the Freon drum to protect the valve 
and safety plug. 

Never carry a Freon drum in the pas¬ 
senger compartment. 
























































4 


ALL SEASON AIR CONDITIONING 


Thermostat* 


Expansion Valve 
Thermal Bulb 



Compound Gauge 


- Magnetic Clutch 


-O O 


IQ 


To A.C. Position on Fan Switch 


Expansion Valve 


-yr- 

Evaporator (Cooling Unit) 



□ High Pressure Gas 
I I High Pressure Liquid 

□ Thermal Bulb Pressure 


[HH) Low Pressure Gas 
□ Low Pressure Liquid 

FIGURE 9 - Freon Cycle 


Pressure Relief Valve- 


Never leave the drum exposed to 
the sun or high temperatures. 

Never overfill a Freon drum, fill 75 
per cent of the drum capacity thus al¬ 
lowing for expansion. 

Never heat the drum with a torch, 
stove, or radiator, to increase the 
pressure in the drum for charging, 
immerse the drum in a container of 
warm water no higher than 125 °F. 


Never use a torch, weld, solder, or 
steam clean on or near a system unless 
the Freon has been completely dis¬ 
charged and evacuated. 

Never inhale large quantities of 
Freon-12 vapors, it acts as an anes¬ 
thetic. 

Never discharge a system in an area 
where an open flame exists. Freon-12 
when combined with an open flame 


produces a very toxic gas. The vapor 
also affects bright metal surfaces. 

Moisture and Air 

Moisture and air in the system is 
harmful. Use care to prevent moisture 
laden air from entering the system. 

Water is not miscible with Freon-12 
therefore, it will freeze and block the 
openings in the expansion valve. 















































































Chemically, water and Freon-12 re¬ 
act to form hydrochloric or hydro- l 
fluoric acid which corrode the metal 
parts in the system. 

Water emulsifies lubricating oils 
forming a sludge which reduces system 
lubrication. 

Immediately seal all lines and com¬ 
ponents during repairs to prevent the 
entrance of water. Caps and plugs 
should be used to close all fitting open¬ 
ings in lines, hoses, and components. 

NOTE: As a further precaution, 

2 c.c. of methanol per pound of 
Freon-12 is used to prevent mois¬ 
ture from freezing in the system. 

Handling of Lines 

It is extremely important that the re¬ 
frigerant lines be kept dry and clean. 
Whenever a connection is to be broken, 
clean all dirt and grease from the 
connection. 

Parts from stock are capped and de¬ 
hydrated; the caps should be removed 
only prior to installation. Lines removed 
from the system to be used again should 
be capped immediately to prevent dirt 
and moisture from entering the line. If 
caps are not available, copper lines can 
be placed in an oven for a period of 
two or three hours before again in¬ 
stalling in the system. Bake at 275° to 
300°F. The same is possible with units 
in the system, such as the evaporator 
core, condenser, compressor, filter and 
receiver. The expansion valve can be 
baked at 100° to 125°F. for two to 
three hours. This process will insure 
against moisture in these items. The 
rubber lines should be baked at 200°F. 
for two hours. 

The lines should be free of kinks 
that will cause restrictions to the flow 
of refrigerant. The lines should be 
carefully stored to avoid crushing or 
bending. 

The proper size wrenches should be 
used in tightening fittings. Tubing that 
is left free to vibrate will harden and 
crystallize the area of the tube at the 
flare section so that it may become 
brittle and break. 

NOTE: Always use two wrenches 
when tightening fittings to prevent 
twisting the soft copper tubing. 

Gauge set and lines should be kept 
clean and free of moisture. Always 
plug when not in use. 


ALL SEASON AIR CONDITIONING 

The compressor lubricant container 
must not be left open longer than 
necessary as the special oil is moisture 
free and will absorb moisture from the 
air if left uncapped. 

SERVICE VALVES 

The discharge and suction service 
valves are mounted on the compressor 
cylinder head. The suction and dis¬ 
charge lines are connected to the 
compressor at the valves. 

The valves have three positions. 

When the valve stem is turned all 
the way in, “back-seated," the valve 
closes the line port. 

The gauge port is open. 



The valve stem turned all the way 
out, “front-seated," opens the line 
port; the gauge port is closed. This is 
the normal operating position. 



FIGURE 1 1 - Service Valve 
“Front-Seated" 


The valve in the midway position, 
“cracked," opens both the gauge port 
and the line port; this is the usual 
servicing position with the gauges 
installed. 



FIGURE 12 — Service Valve 
“Cracked” 


PRESSURE GAUGE SET 

The Gauge Manifold Set, Tool J-5725 
is used to service the system (Fig. 13). 


5 



FIGURE 13 - Gauge Manifold 
Set J-5725 

The left hand gauge is a compound 
gauge calibrated 0 to 150 pounds 
pressure and 0 to 30 inches vacuum. 
The compound gauge is connected to 
the suction service valve to check the 
“low side" pressure or vacuum. 

Never connect the compound gauge 
to the discharge service valve. 

The right hand gauge is the high 
pressure gauge and is calibrated 0 to 
300 pounds pressure. 

Both gauges are calibrated for “0" 
at sea level atmospheric pressure. 

Three connections are provided on 
the manifold. The left connection is 
used to connect the compound gauge 
to the suction service valve. 

The right hand connection is used 
to connect the high pressure gauge to 
the discharge service valve. 

The center connection is used for 
servicing operations. 

The hand shut off valves open or 
close the respective gauge connections 
to the center service connection or to 
each other. Pressure will be indicated 
on the gauges regardless of valve 
position. 

Connecting Gauge Manifold Set 

Close both hand valves on the 
gauge set. 

Connect the compound gauge to the 
compressor service valve gauge port. 

Connect the high pressure gauge line 
to the discharge service valve gauge 
port. 

“Crack" both compressor service 
valves, the gauges will indicate the 
pressures in the “low" and "high" 
sides respectively. 

The air conditioning system may be 
operated with the gauge set connected 
in this manner. The gauges will indicate 
the respective operating pressures. 
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DISCHARGING THE SYSTEM 

Connect the gauge set to the proper 
compressor service valves. 

Close the compound gauge hand 
valve. 

Open the high pressure gauge hand 
valve. 

"Crack” the compressor discharge 
service valve. The Freon gas will be 
released through the gauge set center 
service line (Fig. 14). 



FIGURE 14 — Valve Positions 
For Discharging 


Release the charge slowly. Compres¬ 
sor lubricating oil is mixed with the 
Freon in the system and will be carried 
out with the gas if discharged too 
rapidly. The loss of oil should be 
prevented. 

Discharge the system whenever lines 
or units must be disconnected. 

EVACUATING THE SYSTEM 

The system must be evacuated every 
time it has been opened for a service 
operation or part replacement. 

Evacuation must be performed to 
remove moisture and air prior to 
charging system. 

Connect the gauge set to the com¬ 
pressor service valves. 

Close the compound gauge hand 
valve and "crack” the suction service 
valve. Note the pressure, the system 
must be completely discharged. 

Open the high pressure gauge hand 
valve. 

"Front seat” the discharge service 
valve. 
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Check the compressor oil level, add 
oil if required. 

Start the engine and operate the 
compressor intermittently one or two 
seconds at a time approximately three 
or four times. Then operate the com¬ 
pressor continuously, observe the com¬ 
pound gauge. An efficient compressor 
will pump a vacuum of 12 inches 
minimum, very quickly (Fig. 15). 



FIGURE 15 — Valve Positions 
For Evacuation 


IMPORTANT: Do not run more 
than a few minutes as it is pos¬ 
sible to damage the compressor. 

If a 12" minimum vacuum cannot be 
attained the compressor valves are 
defective or a leak exists in the system. 

When a vacuum is attained, close the 
high pressure gauge hand valve and 
immediately stop the compressor. 
“Crack” the discharge service valve. 

The vacuum should remain constant 
for several minutes. 

If the vacuum drops it is an indica¬ 
tion of a leak in the system or gauge 
connections. 

Leak test the system to locate the 
leak and evacuate. 

LEAK TEST PROCEDURE 

Connect a Freon drum to the gauge 
set center hose. Loosen the center 
hose connection at the manifold. Hold¬ 
ing the drum upright (valve at top) 
“crack” the Freon drum valve. Air in 
the center line will be purged by the 
Freon gas. Hand tighten the hose 
connection. 


Open the high pressure gauge hand 
valve to admit Freon into the system 
for a partial charge (Figure 16). 

The gauge set will indicate the 
pressure in both sides of the system. __ 
External leaks are detected and lo¬ 
cated with Halide Torch, Tool J-6084.. 



FIGURE 16 — Valve Positions 
For Partial Charge 


The torch uses propane fuel and is 
equipped with an “Exploring Tube.” 
Air drawn into the tube by the torch, 
contacts a heated copper reactor ring 
in the torch. If Freon gas is present in 
the sampled air, the normally light 
blue flame will change to a green 
color. The color will range from a 
yellow to green or blue to green or 
purple according to the amount of 
Freon present. 

Halide Torch Operation 

Open the Halide Torch valve slightly 
and light. When the copper reactor 
ring is hot (glows) adjust the flame to 
above the reactor ring. 

The smaller flame is more sensitive 
to Freon. 

Hold the open end of the exploring 
tube close to each joint and connec¬ 
tion passing the end around the joint. 

Freon gas is heavier than air, there¬ 
fore leaks may be more readily de¬ 
tected on the lower side of the areas 
being checked. 

CAUTION: Avoid breathing the 
poisonous fumes and black smoke 
produced when Freon is added to 
the torch flame. 






































































































FIGURE 17 - Halide Leak Detector 
J-6084 


Correct all leaks, discharge, evacu¬ 
ate, and leak test before fully charging 
the system. 

A mixture of Litharge and Glycerine 
may be used to seal threaded con¬ 
nections. 

Correct leaks at solder joints using 
silver solder and silver solder flux. 

CAUTION: Never solder on the 

system until Freon has been com¬ 
pletely discharged and evacuated. 

CHARGING THE SYSTEM 

The normal charge is 2 3 A pounds of 
Freon-12 with 6 c.c. of methanol. 

If the methanol has not been added 
to the Freon in the drum then it must 
be added when charging the system. 

Evacuate the system. 

Pour the methanol into the gauge 
set center hose; connect the Freon 
drum to the gauge set center hose. 

The Freon drum should be heated in 
the prescribed manner to increase the 
pressure in the drum. 

Invert the drum so the vapor will 
push the liquid into the system. 

Open the high pressure hand valve 
on the gauge set, the pressure will 
push the Freon and methanol in the 
hose into the “high side” of the system 
(Fig. 18). 

Weigh the drum prior to charging 
and while charging to insure the cor¬ 
rect amount of charge. 

In the event the system pressure 
equalizes with the pressure in the drum 
before the correct amount has been 
installed it will be necessary to com¬ 
plete the charging through the “low 
side.” 
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FIGURE 18 — Valve Position For 
Liquid Charging 


Turn the Freon drum upright (valve 
at the top). 

Close the high pressure gauge hand 
valve and open the compound gauge 
hand valve. 

Start the engine and operate the air 
conditioner. 

Freon will then enter the “low side” 
of the system due to the compressor 
action (Fig. 19). 



FIGURE 19 — Valve Position For 
Charging “Low Side” 


CAUTION: The drum must be up¬ 
right. If the drum is inverted , liquid 
Freon will enter and damage the 
compressor. 

When the correct quantity of Freon- 
12 is in the system close the gauge set 
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hand valves and observe the “high 
side” and “low side” pressures. 

NOTE: At normal room tempera¬ 
tures the “Head" pressure should 
not exceed 275 pounds per square 
inch. 

Operate the system 10 to 15 minutes 
to normalize and determine if the 
system will cycle properly. 

PURGING AIR FROM SYSTEM 

The gauge set is not connected for 
this operation. The system should re¬ 
main idle for several minutes after the 
compressor has been operating. Then 
remove the cap from the gauge port 
on the discharge service valve. 

“Crack” the discharge service valve 
to slowly release air from the system. 
Cover the gauge port with a cloth to 
prevent oil or refrigerant from con¬ 
tacting persons or the car finish. 

COMPRESSOR 

The compressor a two cylinder re¬ 
ciprocating type, engine belt driven, is 
attached to the engine with a mount¬ 
ing bracket. 

Compressor Belt 

The compressor clutch pulley must 
be aligned with the engine drive pulley. 

The drive belt must leave and ap¬ 
proach the pulleys in a straight line. 
The clutch attaching bolt should be 
tightened 18 to 22 Foot Pounds of 
torque. 

The compressor mounting and idler 
or power steering pump mounting 
brackets are shown in Figures 20 and 
21 . 



FIGURE 20 — Compressor and Idler 
Pulley Brackets — 6 Cylinder Engine 


Belt tension is adjusted by the idler 
or power steering pump mounting 
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FIGURE 21 — Compressor and Idler 
Pulley Brackets — V-8 Engine 


bracket, slots are provided. Belt ten¬ 
sions are important; inspect on new 
car pre-delivery inspection and re¬ 
check on the 1000 mile inspection. 

Belt Tension Gauge, Tooi J-7316 will 
assist accurate belt tension adjustments. 
Install the gauge on the longest belt 
span, tension should be 70 to 80 pounds 
on a belt with service. 

New car pre-delivery tension should 
be 80 to 110 pounds and a new belt 
should be adjusted 110 to 120 pounds. 

COMPRESSOR SERVICE 

The majority of the compressor parts 
are made of aluminum alloys, there¬ 
fore use care when servicing not to 
nick, scratch or mar the parting sur¬ 
faces. 

When assembling, all bolts must be 



FIGURE 23 — Belt Arrangement — V-8 Engine 



FIGURE 22 — Belt Arrangement — 6 Cylinder Engine 


tightened evenly and to the correct 
torque. 

Cleanliness is of utmost importance 
to prevent dirt from entering the sys¬ 
tem or lodging on gaskets or parting 
surfaces. 

Clean all parts to be re-used in suit¬ 
able petroleum base solvents. 

Compressor Seal 

All seal parts must be replaced if 
the Halide Leak Detector indicates a 
Freon leak at the seat. 

NOTE: A small amount of oil 
around the shaft seal is normal 
and does not indicate a seal leak. 
All seal parts were dipped in oil 
at the time of assembly and opera¬ 
tion may force out surplus oil. 

The seal components are shown in 
Figure 24. 











FIGURE 24 — Compressor Seal 
Components 

The compressor seal is serviced in a 
kit form. 

Discharge the remaining Freon in 
the system, then “front seat” both 
service valves to prevent air, moisture 
and dirt from entering the system. 

Remove the service valves from the 
compressor and install plastic plugs in 
both suction and discharge compressor 
ports. 

Remove the compressor for subse¬ 
quent bench work. 

Remove the clutch pulley and Wood¬ 
ruff Key from the compressor shaft. 
Then remove the contact brush as¬ 
sembly. 

Remove the seal plate cap screws 
and washers, pry the seal plate loose 
and remove. Pry behind the seal drive 
ring, that part of the seal assembly 
farthest back on the shaft, and remove 
seal assembly. 

Clean the new seal assembly com¬ 
ponents in clean refrigeration oil. 

NOTE: Cleanliness , careful han¬ 
dling and clean refrigeration oil 

is important for successful seal 

replacement. 

Push the seal assembly, less the 
carbon ring if loose, over the com¬ 
pressor shaft with the carbon ring 
retainer facing out. Move the assembly 
in and out on the shaft to seat the neo¬ 
prene ring on the shaft. Push the 
assembly in until the seal retainer 
assembly contacts the bearing race. 
If the carbon ring was loose, position 
it in the ring retainer with the polished 
side out. The carbon ring must seat in 
the retainer. 

Coat the mating surfaces of the 
compressor and seal plate with a film 
of refrigeration oil. Position the seal 
ring in the groove on the compressor. 
Install the seal plate with the polished 
face toward the carbon ring. 

Install the seal plate cap screws and 
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tighten evenly while rotating the com¬ 
pressor shaft. Center the seal plate on 
the shaft by lightly tapping the plate. 
Tighten the cap screws in a diagonal 
pattern to 90 Inch Pounds of torque. 

Head and Valve Plate 

The compressor head service valve 
ports are identified “D“ or Discharge 
and “S“ or Suction. 

Prior to servicing the head and/or 
valve plate, completely discharge the 
system. 

Remove the service valve attaching 
cap screws and the service valves. 
Then remove the remaining compres¬ 
sor head cap screws. The service valve 
cap screws are longer than the com¬ 
pressor head cap screws. 

The compressor head is aluminum, 
therefore use care not to damage the 
sealing surface. Pry or tap under the 
ears, which extend from the valve 
plate to remove the head and valve 
plate. Tap the ears on the valve plate 
while holding the head to separate 
the head from the valve plate. Do not 
tap the head to separate the head and 
valve plates. 

Figures 25 and 26, illustrate the head 
and valve plate assembly sequence. 

Clean all gasket material from the 
head, valve plate or compressor using 
care not to scratch or nick the surfaces. 

Coat al! machined sealing surfaces 
with a light film of refrigeration oil. 

Position a dry valve plate gasket on 
the compressor body, locating the 
gasket on the dowel pins. 

Install the valve plate on the com¬ 
pressor, locate on the dowels, so the 
discharge valves are to the top. (I.E. 
discharge valves are the smaller as¬ 
semblies with a restrainer over the 
valves.) 

Place a dry gasket on the valve 
plate, locate on the dowel pins. 

Install the head on the compressor. 

Insert the plain discharge tube in the 
service valve port marked “D” or 
Discharge and the suction screen in the 
“S“ or Suction service valve port. 

NOTE: The Tecumseh compressor 

suction screen is installed in the 

valve plate prior to installing the 

head. 

Coat the service valve port and valve 
sealing surfaces with a light film of 
refrigeration oil. Install dry gaskets on 
the head and install the service valves. 
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FIGURE 25 - Head and Valve Plate 
Assembly Sequence (York) 
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FIGURE 26 — Head and Valve Plate 
Assembly Sequence (Tecumseh) 

Start the service valve cap screws 
first then install the remaining head 
cap screws. 

Tighten all the cap screws in a se¬ 
quence so that diagonally opposite cap 
screws are uniformly tightened to 15 
Foot Pounds of torque. 

Oil Pump Cover Plate (York Type) 

The oil pump cover plate is sealed 
by an “O” ring in a beveled seat. 

Leakage at the oil pump cover plate 
will require removing the cover, in¬ 
specting the “O” ring seat, and re¬ 
placing the “O” ring. 

Carefully install the replacement 


‘‘O’’ ring on the cover plate, it should 
not be twisted. Coat the cover plate 
and compressor crankcase seal areas 
with refrigeration oil. 

Assemble the pump gears and cover 
plate in the compressor crankcase. 

Assemble the oil pump cover plate 
and carefully align the cover on the 
oil pump. Arrows on the cover plate 
and crankcase must be aligned. 

The oil pump cover plate must al¬ 
most contact the crankcase before in¬ 
stalling the screws and tightening. 

Tighten the screws to 75 Inch Pounds 
of torque. 

Bottom Plate Gasket 

Use care when removing the com¬ 
pressor bottom plate to prevent dam¬ 
aging the sealing surface. Carefully 
remove any adhering gasket material, 
do not mar the surfaces. 

Apply a light film of clean refrigera¬ 
tion oil on the metal sealing surfaces. 

Position a dry bottom gasket and 
install the bottom plate. Torque the 
cap screws evenly to 150 Inch Pounds 
of torque. 

Compressor Oil Level 

In normal operation, a small amount 
of oil is always circulating with the 
Freon in the system. 

Unless the system has developed a 
leak, the oil level will remain the 
same in the system. 

Oil level is checked only when the 
system is discharged and should al¬ 
ways be checked prior to charging the 
system. 

Initially the compressor has 7 ounces 
of 280 to 300 Seybolt refrigeration oil 
in the crankcase. 

The compressor oil level is checked 
with the compressor in its operating 
position. 

The oil check plug is on the rear of 
the crankcase adjacent to the oil pump 
cover plate on the York type compres¬ 
sor. The Tecumseh compressor has a 
check plug, in the center on the right 
hand side. 

Fabricate a dip stick rod. 

The crank position can be felt with 
the dip stick to properly position the 
crank for an oil level check. 

Hold the dip stick as vertical as pos¬ 
sible, at the lowest accessible point, 
the oil depth should be three quarters 
of an inch. 


CAUTION: Refrigeration oil is 
packed moisture free originally. 
The oil will quickly absorb mois¬ 
ture , therefore the container should 
not be opened until ready to use 
and recapped immediately after 
use. 

The York type oil check plug uses an 
‘‘O” ring seal. When the “O” ring is 
installed on the check plug be sure the 
ring is not twisted. Do not over-tighten 
the plug. Oil filler plug leaks are 
usually due to a damaged “O” ring 
or dirt on the seat. 

When installing a new compressor 
the oil level must be checked in the 
compressor being replaced prior to 
removal. The replacement compressor 
oil level must be adjusted to correspond 
with the replaced compressor. 

Compressor Diagnosis 

The compressor should be warm to 
perform accurate tests. 

The system must be completely dis¬ 
charged to insure that no Freon is 
present. 

Perform an evacuation as outlined 
in the section “Evacuating The System,” 
the compressor should be able to 
quickly obtain a 1 2" minimum vacuum. 

Pressure test the compressor. Install 
the gauge set. “Crack” both service 
valves, open the compound gauge 
hand valve, and close the high pres¬ 
sure gauge hand valve. 

Start the engine then turn the com¬ 
pressor on. Pressure will build up 
rapidly, stop the compressor at 150 to 
200 pounds pressure. The pressure 
should hold if the discharge valves are 
operating properly. Loss of pressure 
indicates leaking compressor discharge 
valves. 


MAGNETIC CLUTCH 

The clutch uses a rotating magnetic 



FIGURE 27 — Magnetic Clutch 





coil in conjunction with brushes and a 
slip ring. 

Clutch Removal 

Loosen the compressor belt adjust¬ 
ment and remove the belt. Remove 
the compressor mounting bolts to per¬ 
mit movement for clutch removal. Do 
not discharge the system for clutch 
service. 

Energize the clutch if possible, or 
hold the clutch plate to remove the 
clutch to shaft attaching bolt and 
washer. 

Install a %-l 1 standard thread bolt 
in the threaded center of the clutch 
plate. Tightening the bolt pulls the 
clutch from the shaft. Do not pry clutch 
to remove. 

Install the Woodruff Key on the 
compressor shaft. Align the clutch as¬ 
sembly with the key when installing on 
the shaft. Install the attaching bolt and 
tighten 18 to 22 Foot Pounds of torque. 
Energize the clutch to hold the unit 
when tightening. 

Bearing Replacement 

Remove the clutch as an assembly. 

Remove the clutch plate retaining 
snap ring from the groove on the in¬ 
ner diameter. 

Press the clutch plate out of the 
pulley bearing, support the pulley on 
the clutch plate side. 

Remove the bearing retaining ring 
and press the bearing from the pulley, 
support the pulley on the slip ring 
side. 

Do not damage the porcelain insu¬ 
lator, coils, bearing surfaces and pulley 
sheave. Figure 28 illustrates the clutch 
assembly sequence. 



FIGURE 28 — Assembly Sequence 


Clutch Diagnosis 

Clutch checks may be performed 
with the ignition key on but engine 
not running. If the magnetic clutch 
does not engage when the air condi¬ 
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tioning switch is turned on, connect a 
jumper wire to the clutch lead. If the 
clutch engages, the circuit from the air 
conditioning switch is "open,” and 
should be checked. A jumper across 
the thermostat terminals will show if 
the thermostat is "open.” 

If the clutch does not engage; con¬ 
nect a jumper directly to the clutch 
slip ring, if the clutch engages the 
brushes or brush holder must be 
replaced. 

The magnetic coil must be replaced 
if the clutch still does not engage. 

CONDENSER REMOVAL 

The radiator must be drained and 
removed. 

Disconnect the condenser from the 
receiver and compressor. 

Remove receiver to condenser brack¬ 
et bolts and remove the condenser. 

RECEIVER AND CHECK VALVE 
REMOVAL 

Drain and remove the radiator to 
facilitate receiver removal. Remove 
the receiver from the condenser bracket 
and disconnect the line at the receiver 
inlet check valve and the outlet line. 

The check valve or pressure relief 
valve may be serviced after the re¬ 
ceiver has been removed. 

EXPANSION VALVE SERVICE 

The valve is pre-set and should not 
be adjusted. 

A valve malfunction requires re¬ 
placement. 

Discharge the system. 

Remove the end cover from the 
left side of the evaporator housing. 

Disconnect the inlet and outlet 
connections. 

Remove the insulation wrapped 
around the suction line and the ther¬ 
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FIGURE 29 — Expansion Valve 
Location 


mal bulb. Mark the bulb location on 
the suction line. 

The replacement expansion valve 
thermal bulb must be attached on the 
suction line in the exact marked 
locations. 

It is important that the bulb is se¬ 
curely clamped so that a clean firm 
contact with the suction line exists. 
The insulation must be wrapped around 
the bulb and the line AFTER the bulb 
has been clamped to the line. 

EVAPORATOR REMOVAL 

Figure 30 illustrates the assembly of 
the air conditioning units on the pas¬ 
senger compartment side of the dash 
panel. 

Discharge the system. 

Disconnect the damper control cable 
at the evaporator housing. 

Withdraw the thermostat capillary 
tube from the evaporator housing. 

Remove the blower housing attach¬ 
ing nuts in the engine compartment as 
indicated on Figure 31. 

Disconnect the suction and high 
pressure hoses at the evaporator. 



FIGURE 30 — Air Conditioning Components 
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Attaching Nuts 


FIGURE 31 — Evaporator Housing 
Attaching Nuts 

The evaporator housing may be re¬ 
moved after removing the left hand 
attaching screws in the driver’s com¬ 
partment. 

Remove the evaporator cover from 
the housing. The retainer clips may be 
removed as illustrated in Figure 32. 


To Remove, Pry Against 
Crown and Pull 
Outward 



To Assemble, Pry Against 
Crown and Push 
Downward Clip Bead 
Will Snap Over 
Configuration of the 
Flange 


FIGURE 32 — Evaporator Housing 
Cover Retainer Clip Removal and 
Installation 


The evaporator core and expansion 
valve may be removed from the 
evaporator housing. 



FIGURE 33 — Evaporator and Housing 
Assembly Sequence 


TEMPERATURE CONTROL 
THERMOSTAT 

The temperature control thermostat 
is mounted on the left side of the 
instrument panel. 

The capillary tube must be inserted 
in the evaporator housing in the same 
location as the previous tube. The 
same length of tube must also be in¬ 
serted in the core. 

Figure 34 illustrates the correct capil¬ 
lary tube installation. 



FIGURE 34 — Temperature Control 
Thermostat Capillary Tube Location 

BLOWER FAN AND MOTOR 

It is necessary to remove the blower 
housing to gain access to the blower 
fan and blower motor. 

AIR CONDITIONING AND 
HEATER FAN SWITCH 

The switch is retained to the instru¬ 
ment panel with a bracket and screws. 
Remove the knob to withdraw the 
switch. 

Refer to the wiring diagram in the 
Electrical Section for correct switch 
wire connections. 

HEAT AND AIR INLET 
DAMPER CONTROL 

Adjustment 

Place the air control lever in the 
“OFF” position. The heat and air inlet 
damper should be closed; adjust the 
cable at the cable housing bracket on 
the evaporator housing. 

RECIRCULATING DAMPER 

Connect the cable to the damper 
with the damper in the closed position 
and the control knob pulled out. Install 
the cable housing clamp to the bracket 
on the heater core housing. 

HEATER CORE REMOVAL 

The heater core is mounted on the 


dash panel in the passenger compart¬ 
ment. 

Disconnect the heater hoses in the 
engine compartment from the heater 
core tubes. It is not necessary to drain 
the cooling system if corks are installed 
in the heater hoses and core tubes. 

Disconnect the recirculation air 
damper cable at the housing. 

Remove the two lower blower hous¬ 
ing attaching nuts and washers in the 
engine compartment. 

Remove the remaining heater hous¬ 
ing screws in the passenger compart¬ 
ment and remove the heater housing 
and core as an assembly. 

The heater core is removed by slid¬ 
ing it out of the heater core housing 
(Fig. 35). 



FIGURE 35 — Heater Core Housing 


SERVICE DIAGNOSIS 

To obtain full capacity performance 
of the air conditioning system, it is 
necessary that all the components 
function properly. 

Diagnosis of component malfunc¬ 
tions is somewhat difficult in some 
cases. Therefore, it is important that 
the gauge set is used when diagnosing 
the system. 

NOTE: At idle speed , 75° to 90°F. 
ambient temperatures with the 
windows closed , a 42° F. outlet 
temperature would indicate nor¬ 
mal operation. 

Lower temperatures may be attained 
in the “Desert Only” position with low 
relative humidity only. 
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Road Test 

The following chart may be used 
during a road test in diagnosing the 
system. The ambient temperature and 
road speed given should be used 
when road testing the system. Should 
the temperature vary between those 
given in the chart, a mean average 
should be worked out. 

Long copper tubes to replace the 
gauge lines should be fabricated to 
enable the operator to have the gauge 
set in the car. This way he can observe 
the gauges to check the pressures. The 
thermometers should be placed at the 
air discharge outlets. 


Restriction and Charge 
Test Procedure 

Install the gauge set J-5725 on the 
compressor service valves and run the 
system at 1000 engine R.P.M. with a 
thermometer in the discharge air duct. 
If the system does not refrigerate and 
the suction gauge indicates a very low 
or vacuum reading, the system may be 
either restricted or low in charge. 

Check for charge with the engine 
not running by removing the gauge 
suction line and opening the suction 
service valve. If Freon vapor does not 
escape, the system is low in charge. 
Before recharging, a complete test of 
all connections should be made for 
leaks and repaired if necessary. 

Next, purge system completely and 
evacuate system. Then recharge with 


three pounds of Freon. Again run en¬ 
gine at 1000 R.P.M. watching the 
thermometer for pull down and gauges 
for positive pressures. The system 
should be cycling normally. 

If the suction pressure indicates a 
vacuum and the bleeding operation 
indicates that the charge is not lost, 
then a restriction is indicated and 
necessitates removal of the expansion 
cover for expansion valve inspection. 
The expansion valve thermo-bulb 
should be removed from the suction 
line and exposed to higher tempera¬ 
tures with the engine running at 1000 
R.P.M. If the bulb is functioning prop¬ 


erly, a higher suction pressure will 
be indicated. 

If, however, the gauge still shows a 
vacuum, the charge must be purged 
from the system and the liquid line re¬ 
moved from the expansion valve in 
order to inspect and clean the screen. 
Repeat correct charging procedure and 
again check for correct cooling. Extra 
care should be taken when replacing 
and clamping expansion valve bulb to 
insure good solid contact on suction 
line. Operation of valve can be lost 
completely if the thermo-bulb is not 
attached properly. 

A low charge is usually indicated by 
a long cycling period with a higher 
suction pressure. Again in this case, re¬ 
peat leak inspections, purge system, and 
recharge properly. Adding Freon to a 
system suspected of being low in 


charge is purely guess work and does 
not insure the proper functioning of 
the unit. 

Expansion Valve 

CHARGE LOST FROM THERMAL 
BULB: Should this occur, the valve will 
close tight and with the compressor op¬ 
erating, the suction pressure will pull 
down to a vacuum. Remove the thermo¬ 
bulb from the suction line and hold in 
hand; if no change in suction pressure is 
noted, the charge is lost. 

FAULTY SUPER-HEAT SETTING: Cool¬ 
ing is adequate but frost-line moves 
past thermal bulb. This could cause con¬ 
siderable damage due to the possibility 
of liquid reaching the compressor. 

Moisture in system would be detected 
at the expansion valve by frost and suc¬ 
tion pressure raising and dropping. 

Compressor 

See Compressor section for checking 
the compressor. 

Condenser 

A condenser plugged with leaves, 
bugs, and dirt will not reject heat result¬ 
ing in high head pressures. The owner 
must be informed to keep it clean. 

Filter or Screens in System 

A clogged filter or screens will result 
in low suction pressure. The filter screen 
is located in the receiver. Additional 
screens are located in suction inlet in 
compressor and expansion valve inlet. 
The temperature of the refrigerant leav¬ 
ing the filter will be cooler than that en¬ 
tering. Expansion valve will hiss de¬ 
pending upon the degree of plugging. 


Speed 

Ambient 

Temperature 

Average Discharge 
Air Temperature 

Head 

Pressure 

Suction 

Pressure 

30 M.P.H. 

LL 

o 

O 

CO 

LL 

o 

CM 

155# 

20# 

30 M.P.H. 

85° F. 

VI 

o 

~n 

165# 

20# 

30 M.P.H. 

90° F. 

52° F. 

185# 

20# 


DIAGNOSIS GUIDE 


CONDITIONS AND CORRECTION 

Low Suction Pressure 

Low Charge 

Purge, Evacuate, and Recharge with 2 3 A Pounds of Freon-12 
Filter or Screen Plugged 
Clean or Replace 
Liquid Line Plugged 
Replace 

Expansion Valve Super-Heat Setting too High 
Replace Valve 


Low Head Pressure 
Low Charge 

Purge, Evacuate, and Recharge with 2 3 A Pounds of Freon-12 
Leaky or Broken Compressor Valves 
Replace Valves 

High Head Pressure 

Condenser Air Passages Clogged 
Clean 
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Expansion Valve Thermal Bulb Charge Lost 
Replace Valve 

Expansion Valve Plugged with Dirt or Moisture 
Clean, Eliminate Moisture, or Replace Valve 
Blower Fan Inoperative 
Check Motor and Wiring 

Temperature Control Thermostat Does Not Cut-out 
Replace Thermostat 
Moisture or Freeze-up 

Open, Evacuate, and Recharge 
Expansion Valve 
Replace 

High Suction Pressure 

Leaky or Broken Compressor Valves 
Replace Valves 
Low Charge 

Purge, Evacuate, and Recharge with 2 3 A Pounds of 
Clutch Slipping 

Check Clutch and Wiring 
Loose Belts 
Tighten 

Expansion Valve 
Replace 


Air in System 
Purge 

Radiator Fan Belt Slipping 
Replace or Tighten Fan Belt 
Excessive Charge 
Bleed Excess 
Engine Over-Heating 
Check Cooling System 
Restriction in Discharge Line 
Replace Line 

Restrictions on Outlet Lines of Condenser 
Clean or Replace Condenser 
Restriction in Check Valve 
Clean or Replace 
Restriction in Receiver 
Clean or Replace 

Expansion Valve Super-Heat Setting too Low 
Replace Valve 
Filters or Screens Plugged 
Clean or Replace 

Compressor Noisy with Low Suction Pressure 

Excessive Oil 

Check Compressor Oil Level 



J-6084 Leak Detector 

FIGURE 36 — Air Conditioning Tools 
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COOLING SYSTEM 

The heavy duty radiator core is pro¬ 
vided with an increased number of 
cooling fins. This, however, does not 
increase coolant capacity. 

Five bladed fans and fan shrouds 
are also available on the 10 Series. 
The viscous fan drive assembly (Powr- 
Saver) is supplied with a seven blade 
fan for the 80 Series. Fan shrouds are 
also available. 

ELECTRICAL EQUIPMENT 
BATTERIES 

An increased capacity battery is 
supplied for fleet use on all models, as 
optional equipment. 

The following specifications apply: 
Model Rambler “Powr-Guard” 
Type 2SH70 

Rate 70 Ampere hour @ 20 

hour rate 

Specific 1.260 @ 80°F. 

Gravity (Fully Charged) 

ALTERNATORS 

The alternator charging circuit con¬ 
sists of the battery, the alternator, the 
alternator voltage regulator, the igni¬ 
tion switch, a charge indicator light 
and relay or ammeter, the charging 
circuit wiring, and the vehicle body. 

The alternator differs from the con¬ 
ventional D.C. shunt generator in that 
the armature is the stationary member 
and is called the stator while the field 
is the rotating member and is called 
the rotor. With this construction, the 
higher current values involved in the 
armature or stator may be conducted 


to the external circuit through fixed 
leads and connections rather than 
through a rotating commutator and 
brushes as in the D.C. generator. 

Precautions: 

Observe correct polarity on alter¬ 
nator equipped cars. 

Reversed battery connections will 
damage the rectifiers. Battery polarity 
should be checked with a voltmeter 
before connections are made to be 
sure that the connections correspond 
to the vehicle battery ground polarity. 

If booster batteries are used for 
starting, they must be connected prop¬ 
erly to prevent damage to the rectifiers. 

When a fast charger is used to 
charge the battery, the vehicle battery 
cables should be disconnected. The 
fast charger should never be used as a 
booster for starting the vehicle. 

Never operate the alternators on 
open circuit. Make absolutely certain 
all connections in the circuit are 
secure. 

Do not short across OR ground any 
of the terminals on the alternator or 
regulator. 

Do not attempt to polarize alter¬ 
nators. 

ALTERNATOR - 60 AMPERE 
LEECE-NEVILLE - 
MODEL A-0012116-AA 

The frame assembly houses a rotor, 
direct current field coil, brushes and 
brush slip rings, stator alternator wind¬ 
ings, terminals to connect external 
circuits, and ball bearing rotor bear¬ 


ings. Three basic units bolt together to 
make up the assembly. They are: 
drive end housing, stator, and the rear 
end housing. 

The rectification of alternating cur¬ 
rent is accomplished by diode type 
silicon rectifier cells incorporated in 
the slip ring or rear end housing. 

The following items should be 
checked periodically to insure proper 
operation at all times: 

Belt Tension 

Check the drive belt tension and 
alignment carefully particularly after 
installation of new belts. Retightening 
new belts is necessary after a few 
hours operation. 

NOTE: If the alternator fan can 
be rotated by pulling on a fan 
blade with one finger , the belt is 
loose and must be tightened. 

The belt can be properly adjusted 
by using Belt Strand Tension Gauge 
J-7316 on the longest accessible span 
of belt. Move the alternator by loosen¬ 
ing the adjusting strap retainer screw. 

NOTE: Do not apply pressure to 
the rear housing; damage to the 
alternator will occur. Apply pres¬ 
sure only to the front housing. 

New car inspection 80-110 Lbs. 

New belt 110-120 Lbs. 

Belt with previous service 70-80 Lbs. 

Check all mounting bolts for tight¬ 
ness and terminals for cleanliness and 
tight connections. 

At regular intervals, inspect the slip 
ring brushes, holders, and the slip 
rings. Should the slip rings and brush 
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holders be clogged with grease or 
dirt, remove the unit from the engine 
and clean the slip ring housing, the 
rings, holders, and brushes. 

Alternator Check 

If the system indicates malfunction, 
the alternator may be checked while 
mounted on the engine or mounted on 
a test bench. 

Stator Ground Test (Three 
Alternating Current Leads 
Disconnected) 

Remove the two screws located at 
the top of the slip ring end housing 
and remove the plate which will ex¬ 
pose the three AC terminal connec¬ 
tions. Remove the three AC terminals 
allowing the three stator leads to be 
free. 

Check each stator phase for grounds 
to the alternator frame as shown in 
Figure 1. A 110 volt or 220 volt test 
lamp is used for this test. No circuit 
should be present. 


Silicon Rectifier Terminals 



FIGURE 1 — Stator Ground Test 

Stator Winding Continuity Test 
(Three AC Leads Disconnected) 

With an ohmmeter or test lamp, 
check the continuity of each of the 
three phases of the stator winding as 
shown in Figure 2. Each phase should 
show a closed circuit or indicate a low 
resistance. 



FIGURE 2 — Continuity Test 

Alternator Phase Test (Three 
AC Leads Disconnected) 


On a test block, run the alternator 
at 1000 R.P.M. 

CAUTION: Do not exceed this 
speed otherwise high voltage will 
result and damage the alternator. 


Connect an AC voltmeter, or 12 volt 
test lamp (sealed beam headlight pre¬ 
ferred with elements in parallel), across 
the three AC terminals shown in Figure 
3, in turn voltage or lamp brilliancy 
should be the same across phases 1-2, 
2-3, and 1-3. A pronounced difference 
in voltmeter reading or lamp brilliance 
indicates shorted or grounded stator 



FIGURE 3 — Quick Alternator 
Phase Check 

Rotor Coil Resistance Test 

To measure the resistance of the 
rotor, (field) coil winding, remove the 
two brush holders and slip ring brushes. 
Insert the ohmmeter test prods into the 
brush holder openings and make direct 
contact with each of the two slip rings. 
The rotor coil resistance (in ohms) 
should approximate the values listed 
in Figure 4. 

If very little resistance is read, the 
coil could be shorted. If no resistance 
is read, it would indicate a possible 
open rotor coil circuit. If upon removal 


Rated Voltage Resistance (Ohms) 

12.0 4.0±.2 



FIGURE 4 — Rotor Coil Resistance 
Check 


of the brushes it is found that the 
brush springs are collapsed, it would 
indicate that the rotor has shorted 
turns within the coil. 

Resistance Test 

Measure the resistance in ohms be¬ 
tween the terminals of the regulator 
by using an ohmmeter. The values 
should approximate (within 5 per cent) 
those given in the following table. If 
the resistance values are not as speci¬ 
fied, check for defective coils and 
check the resistor values. 

Voltage Adjustment and Test 

A battery with minimum specific 
gravity of 1.250 must be used for the 
following adjustments and tests: 

Load Relay 

Connect a 12 volt battery to the 
regulator ground and the ignition 
(“IGN”) terminal of the regulator 
with a 0-75 ohm, 25 watt variable 
resistor in series with one lead. Start 
with all the resistance cut in and slow¬ 
ly remove the resistance allowing the 


Regulator Resistance Measurements 


MEASURING 

RESIST. 

REMARKS 

POINT 

(OHMS) 


B to G 

Open 

L.R. Open 

B to G 

0 

L.R. Closed 

B to Base 

Open 

L.R. Open 

G to Base 

16 

L.R. Open 

F to G 

0 

V.R. Outer Contacts Closed 

F to G 

15 

V.R. Armature Floating 

F to G 

8 

V.R. Inner Contacts Closed 

F to Base 

16 

V.R. Outer Contacts Closed 

G to Base 

16 

V.R. Outer Contacts Closed 

IGN to Base 

50 

V.R. Outer Contacts Closed 

IGN to F 

70 

V.R. Outer Contacts Closed 

IGN to F 

80 

V.R. Armature Floating 

IGN to F 

50 

V.R. Inner Contacts Closed 

IGN to G 

70 

V.R. Outer Contacts Closed 

IGN to G 

70 

V.R. Armature Floating 

IGN to G 

60 

V.R. Inner Contacts Closed 


L.R. — Loa.d Relay 
V.R. — Voltage Regulator 
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voltage (measured from “IGN” ter¬ 
minal to ground) to rise. The load 
relay element should close at 6.8 to 
7.0 volts. 

To increase the closing voltage, in¬ 
crease the spring tension; to decrease 
the voltage, decrease the tension. This 
adjustment is made by bending the 
lower arm of the spring bracket. 

Voltage Regulator 

Connect the regulator in the Alter¬ 
nating Current-Direct Current charg¬ 
ing circuit with a direct current 0-100 
ampere ammeter in series with the 
battery lead to regulator and a direct 
current voltmeter, 0-15 volt, across 
from battery terminal or regulator to 
ground (—) terminal of rectifier and 
regulator. 

Connect a set (pair) of earphones 
(not less than 1000 ohms resistance) to 
the “F” and “G” terminals in order to 
hear the operation of the regulator 
contacts as they vibrate on either set 
of contacts. 

Close the ignition switch. 

NOTE: Before setting each voltage 
in the following sequence of op¬ 
eration, the alternator speed must 
be reduced to zero and the ig¬ 
nition switch opened momentarily. 

Raise the alternator speed slowly 
and listen for the vibration which will 
indicate the start of regulation on the 
outer contacts (top contacts). This vi¬ 
bration should start when the voltage 
is 13.6 to 13.8 volts. To increase the 
voltage, bend the lower arm of the 
spring bracket down. To decrease the 
voltage, bend the lower arm up (See 
Note). 

Slowly increase the alternator R.P.M. 
past the start of regulation until the 
vibration ceases and the voltage 
reaches its maximum value. This will 
occur immediately before the armature 
starts to vibrate on the inner (bottom) 
set of contacts. This maximum voltage 
(14.2) is known as the transfer voltage. 
The transfer voltage (14.0-14.2 volts) 
is obtained by varying the spring ten¬ 
sion as in above step. 

Again increase the alternator speed 
slowly past the transfer voltage until 
the armature vibrates on the inner 
(bottom) contacts. At this point, the 
voltage should read 13.7 to 13.9 volts. 
This voltage is called the regulator 
operating voltage. The regulator op¬ 
erating voltage is obtained by adjust¬ 


ing the core gap. Increase the gap to 
increase the voltage, decrease the gap 
to decrease the voltage. This is done 
by loosening the contact block locking 
screw and turning the carrier block 
cam adjusting screw clockwise or 
counterclockwise. 

NOTE: In making any electrical 
setting , it is not necessary to reset 
the point gaps or hinge gaps of 
any element. 

NOTE: Voltage regulator setting 
will be approximately one half 
volt higher if checking with the 
cover off. 



FIGURE 5 — Regulator Sequence 
of Operation 


Final Voltage Setting 

The following check should be made 
to insure proper regulation under se¬ 
vere shock loadings, temperature 
changes, and speed variations en¬ 
countered in service. 

Allow the regulator to operate for 
at least 15 minutes to bring it up to 
the operating temperature. 


With the alternator operating at 
approximately 2000 R.P.M. and a re¬ 
sistance load of approximately 30 
amperes, shock the regulator by open¬ 
ing and closing the resistance battery 
load switch several times. 

Remove the resistance load, stop the 
alternator, and momentarily open the 
ignition switch. With only battery load 
connected, again bring the alternator 
speed up to approximately 2000 R.P.M. 
and check the voltage. The OPER¬ 
ATING VOLTAGE should be 13.7 to 
13.9 volts. If this voltage is not main¬ 
tained, vary the armature spring ten¬ 
sion to obtain the specified voltage. 

CAUTION: When checking regu¬ 
lator for maximum output do not 
use a jumper from “F” terminal to 
ground , or “F” terminal to “G" 
terminal , doing so will result in 
burned out regulator jumpers or 
fused contacts. 

Disassembly 

No special tools are required to 
completely disassemble and overhaul 
the alternator. 

Remove the shaft nut and washer 
and remove the fan and pulley assem¬ 
bly with a gear puller. Remove key 
and fan spacer. 

Remove the three screws from the 
plastic type brush holder housing as¬ 
sembly and remove the assembly from 
the slip ring end housing. 

Remove the three through bolts and 
elastic stop nuts which hold the unit 
together. With a brass rod held against 
the end of the rotor shaft, gently tap 
the brass rod with a hammer or mal- 



o 800 1600 2400 3200 4000 4800 

ROTOR RPM 

FIGURE 6 — Performance Curve — 60 Ampere Leece-Neville 
Alternator Model A001 21 1 6-AA 
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let and remove the slip ring end 
housing and stator. 

To disconnect the stator from the 
slip ring end housing, remove the 
cover from the terminal block which 
will reveal the slotted heads of the 
three AC terminal bolts. Remove the 
nuts and push out the bolts thereby 
removing the stator connections. Sepa¬ 
rate the stator from the slip ring hous¬ 
ing. It may be necessary to tap around 
the housing with a lead or raw hide 
mallet to loosen the housing. 

Use an arbor press or gear puller 
to remove the rotor from the drive end 
housing. 



NOTE: To determine which lead 
of an ohmmeter is positive or neg¬ 
ative, an ordinary flashlight bat- 


will indicate that the lead at the 
battery carbon is negative (—). 

Positive Terminal Post Cell Test — 
With the negative (—) prod of an 
ohmmeter on the terminal post of cell 
No. 1 and the positive (+) prod on the 
corresponding heat sink, the meter 
should indicate a low resistance. 

With the positive (+) prod of the 
ohmmeter on the terminal post of cell 
No. 1 and the negative (—) prod on 
the corresponding heat sink, the meter 
should indicate a very high resistance 
or infinity. 

Each of the positive terminal post 
cells (Nos. 1, 2, and 3) should be 


Rectifier Assembly—Negative 


Sealing Ring 

Slip Ring End Housing 

Insulation Washer 
Insulation Bushing 

Rectifier Assembly—Positive 


Stator and Terminal Assembly 



Drive End Assembly 


Fan Assembly 


Rotor and Coil Assembly 

Spacer 

Bearing Retainer 

Bearing 


Rectifier Tests 

The following Rectifier tests (Fig. 8) 
should be made when it is indicated 
that the rectifiers are not functioning 
properly. 

NOTE: Before cell tests are made , 
the slip ring end housing must be 
removed from the stator assembly. 


FIGURE 7 — Alternator Components 

tery may be used. With one prod 
of the ohmmeter touching the car¬ 
bon end of the battery and the 
other prod at the case , a high re¬ 
sistance reading will indicate that 
the prod at the carbon end is 
positive (+). No resistance reading 


checked in the above manner. 

Negative Terminal Post Cell Test — 
All three cells, Nos. 4, 5, and 6, should 
be tested in a similar manner at Test 
listed above. With the positive prod of 
the meter on the terminal post of the 
cell and the negative prod on the cor¬ 
responding heat sink, the meter should 
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indicate a low resistance. A very high 
or infinity reading should be indicated 
when the meter prods are reversed. 

Any cell or cells that the above tests 
indicate as not operating properly 
must be replaced. When replacing 
cells, care must be taken to disturb as 
few connections as possible. The metal 
to metal surfaces of the cell and heat 
sink are given special treatment in as¬ 
sembly to insure good electrical con¬ 
tact and to prevent electrolysis and 
the formation of oxides. 

Rectifier Cell Replacement 

When it is determined which cell or 
cells are defective, it is recommended 
that one or both rectifier assemblies be 
replaced. If due to shortage of assem¬ 
blies, it is necessary to replace one or 
more cells, then the following steps 
will have to be taken. 

Cut the lead of the defective cell at 
the AC terminal. 

Remove the screws which fasten the 
heat sink and rectifier cells to the 
housing. By removing the assembly, it 
can then be placed in a vise for re¬ 
moval of defective cell or cells. 

With the rectifier assembly placed 
in a vise, remove the heat sink fin if 
the center cell has to be replaced. Use 
a Vs" drill and drill into the cell (Fig. 9). 



FIGURE 9 — Center Rectifier 
Cell Removal 


With a drift or a drill placed into 
the hole, tap out the cell. 

If the cell found defective is one of 
the outer cells, the fin will not have to 
be removed. Drill along side of the fin 
and into the cell and tap out (Fig. 10). 

To insert the new cell, reverse the 
position of the assembly in the vise. A 
tool will have to be made to press the 
new cell into the heat sink. The tool 
shown can be made from a brass rod 
countersunk so it can rest on the recti¬ 
fier cell shell and slotted at the bottom 


Rectifier Cell 
Insert Tool 


Front 

View 



FIGURE 10 - End Rectifier 
Cell Removal 


to allow for the lead. The insert tool 
should be gently tapped until the cell 
is firmly seated in the heat sink. Solder 
lead to AC terminal. 


Stator and Housing 

Check the stator windings to make 
sure that the wires are not burned, 
broken, or the insulation removed 
leaving the wire bare. If the windings 
appear to be in good condition, use 
an air hose to blow out dirt or carbon 
dust. DO NOT DIP STATOR IN CLEAN¬ 
ING FLUID. Use a cloth soaked in un¬ 
leaded gasoline or kerosene to wipe 
stator clean. After stator has dried, 
check the circuits with a 110 volt test 
lamp. 

Check each AC terminal to the 
stator frame; no ground should appear. 
Check each AC terminal to each of the 
other two terminals; they should all 
make a complete circuit. 

Remove the bearing retainer plate 
from the drive end housing and tap or 
press out the old bearing. Press in a 
new bearing; BEING SURE TO PRESS 
ON THE OUTSIDE RACE. 

Press new bearing into slip ring end 
housing; BE SURE TO PRESS ON OUT¬ 
SIDE RACE. 


Rotor 

If the rotor bearings, slip rings, and 
coil are in good condition, further dis¬ 
assembly is unnecessary. If the rotor 
coil is open circuited, grounded, or 
does not have the correct resistance, 
the rotor is beyond repair. 

Cleaning Rotor 

Complete rotor assembly must not 
be immersed in cleaning solvent or 


paint thinner. Clean as prescribed for 
stator. 

With soldering iron, remove wire 
which connects rotor coil to outside 
slip ring. Bend the wire so that it is 
parallel to the shaft. Unsolder the wire 
from the inside slip ring. With gear 
puller or arbor press, pull off the slip 
ring assembly and insulation washer. 

Remove outer snap ring end with a 
gear puller; remove the bearing from 
the slip ring end. This also may be 
done in an arbor press using fixture 
plates behind the bearing. After re¬ 
placing bearing and snap ring, keep 
the new slip ring assembly in a warm 
place so that it will press on easily 
without cracking. 

Press on the new slip ring assembly 
making sure that the slots line up with 
the hole where the wires come from 
the rotor coil. The new slip ring as¬ 
sembly should be pressed onto the 
shaft to the shoulder. Solder rotor coil 
leads to the new slip rings. 

Put the rotor in a lathe and take a 
light, smooth cut from the face of the 
slip rings to make sure it is concentric. 
Concentricity with the bearing surfaces 
of the shaft should be within .002" 
total indicator reading. 

Assembly 

Place the slip ring end of the shaft 
on a flat plate in an arbor press and 
assemble rotor and drive end housing. 
Use tube or pipe to press only on inner 
race of bearing. 

Place stator over rotor and line up 
through bolt holes to match those in 
drive end housing. Then place slip ring 
end housing assembly into position 
using through bolts to line up housing 
with stator. Apply pressure to top of 
slip ring end housing in arbor press. 
Tighten through bolts. 

Insert AC bolts through the ter¬ 
minals of AC leads and rectifier cell 
leads in terminal box and secure with 
lockwashers and nuts. Replace terminal 
box cover. 

To replace the brush holder housing 
assembly, it will be necessary to re¬ 
move the brushes so they can clear the 
slip rings. If the brushes appear to be 
worn, they should be replaced. 

Before replacing brush holder hous¬ 
ing, inspect and replace the “O” ring 
if necessary. 
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To replace brushes, insert the brushes 
allowing them to rest on the slip rings; 
place tab jumper over terminal screw 
and brush spring; then place insulator 
over tabs. 

When the alternator is completely 
assembled, check to be sure a circuit 
is present through the rotor coil and 
through the brushes to the slip rings. 

Install fan spacer, shaft key, fan and 
pulley assembly, shaft nut, and washer. 
Tighten nut. Spin rotor by hand to test 
assembly. 

REGULATOR - 60 AMPERE 
LEECE-NEVILLE - 
MODEL R-001 3533-RA 

The regulator consists of two ele¬ 
ments: voltage regulator and load re¬ 
lay. It is designed to control the line 
voltage of the Alternating Current- 
Direct Current system. The voltage 
regulator controls the line voltage by 
means of a double set of vibrating 
contacts. The load relay element used 
in place of the conventional direct 
current circuit breaker or reverse cur¬ 
rent relay is controlled by the ignition 
switch. In operation, it completes the 
alternator field circuit in order to 
energize the field coil. It also connects 
the direct current load to the Alternat¬ 
ing Current-Direct Current system. 

Service 

Contact Cleaning 

If contacts cannot be cleaned satis¬ 
factorily by using the following pro¬ 
cedure, replacement is recommended. 
When cleaning, an aloxite or aluminum 
cloth (180 grit or finer) or a contact 
burnishing tool should be used. A final 
smooth contact surface is obtained by 
drawing a piece of hard smooth sur¬ 
faced bond paper over the contacts 
several times. 

Gap Setting 

Gap settings as illustrated in Fig¬ 
ures 11, 12 and 13 are made as 
follows: 

Hinge gaps are pre-set. 

Core gaps are set by holding the 
armature towards the core and turn¬ 
ing the contact block cam adjustment 
screw until the specified setting is ob¬ 
tained. Tighten the carrier block lock¬ 
ing screw. 


Contact gaps are set by holding the 
armature TOWARDS the core on the 
voltage regulator and current limiter 
elements and AWAY from the core on 
the load relay element, then adjusting 
the contact carrier or armature stop. 
Tighten the locking screws. 

The armatures are adjusted to float 
within their travel limits by bending 
the armature hinge springs shown in 
the following diagram. Then replace 

Temperature Compensator Armature 



FIGURE 1 1 — Regulator Armature 
Adjustment 


springs and solder the heavy jumper 
to the load relay contact plate. 


Core Gap .031"-.039" 



Contact Gap Core Gap Hinge 

.024"-.026" .011 "-.013" Gap 

Contacts Open Contacts Closed Preset 



FIGURE 13 - Load Relay Gap 
Settings 
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ALTERNATOR - 42 AMPERE 
DELCO-REMY (“DELCOTRON”) 
MODEL 1100647 

The alternator consists primarily of 
two end frame assemblies, a rotor 
assembly, and a stator assembly. The 
rotor is supported in the drive end 
frame by a ball bearing and in the 
slip ring end frame by a roller bear¬ 


ing. The bearings are pre-lubricated 
and therefore, do not require periodic 
lubrication. 

Six rectifier diodes change the A.C. 
voltage to D.C. voltage, which ap¬ 
pears at the “BAT” terminal. Three of 
these diodes are negative and are 
mounted directly to the end frame. 
Three positive diodes are mounted 
into a strip called a “Heat Sink/’ 
which is insulated from the end frame. 


Charging System Tests 

Before making any electrical checks, 
visually inspect all connections, in¬ 
cluding the slip-on connectors at the 
regulator and alternator to make sure 
they are clean and tight. 

Check battery as outlined in Elec¬ 
trical Section. Check belt tension. 

The belt can be properly adjusted 
by using Belt Strand Tension Gauge 
J-7316 on the longest accessible span 
of belt. Move the alternator by loosen¬ 
ing the adjusting strap retainer screw. 

Belt Tension 

New car inspection 80-110 Lbs. 

New belt 110-120 Lbs. 

Belt with previous service 70-80 Lbs. 

CAUTION: To check the charging 
system , insert adapter J-9782 into 
the regulator , making connections 
only as shown in the illustrations. 
Avoid contact with the units when 
replacing the regulator cover. 

Indicator Lamp Circuit 

If the indicator lamp fails to light, 
turn the ignition switch to the “IGN” 
position, but do not start the engine. 
Momentarily (for not more than 10 
seconds) connect a jumper lead from 
the adapter to ground as shown in 
Figure 1 6. 



FIGURE 16 — Checking Indicator 
Lamp Circuit 

If the lamp does not come on, check 
for a burned out bulb, or an open in 
the wiring between the battery and 
the jumper lead. If the lamp comes on, 


Adjusting Lug 


Heat Sink 
Diodes 


End Frame 
Diodes 



Slip Ring End Frame 


Drive End Frame 

/ B . 

Bearing 


Brush and 

Terminal 

Assembly 

Slip Rings 


Capacitor 


Mounting Lug 



Diodes 


Stator Assembly 


FIGURE 15 — Sectional View of Delco-Remy Alternator 


Specifications 

Alternator 

Model .Delco-Remy 1100647 

Rotation.C. W. Drive End 

Rated Output.42 Amperes 

Field Current.At 80°F. 1.9-2.3 Amperes at 12 Volts 

Cold Output.At 14 Volts 28 Amperes — 2000 Alternator RPM 

Approximately 900 Engine RPM 
40 Amperes — 5000 Alternator RPM 
Approximately 2300 Engine RPM 

Regulator 

Model .Delco-Remy Double Contact Model 1119512 

Cutout Relay.None 

Current Regulator.None 

Voltage Regulator Air Gap, 

Points Just Touching .067" 

Voltage Regulator Point Gap.014" 

Voltage Regulator Setting at 1500 Engine R.P.M. 

(After 15 Minute Warm-Up) 

65° 13.9-15.0 125° 13.5-14.4 165° 13.2-14.0 

85° 13.8-14.8 145° 13.4-14.2 185° 13.1-13.9 

105° 13.7-14.6 

NOTE: Operation on lower contacts must be .1-.3 volt lower than 
on upper contacts. 

Field Relay Air Gap.015" 

Field Relay Point Opening.030" 

Field Relay Closing Voltage. 2.3-3.7 volts 
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connect the jumper as shown in 
Figure 1 7. 



F 2 3 4 



Wiring Harness Connector 

FIGURE 17 — Checking Indicator 
Lamp Circuit 

If the lamp comes on again, the 
circuit is open in the regulator. If it 
does not come on, there is an open in 
the field lead between the regulator 
and alternator or in the alternator 
field. 

Failure of the lamp to go out with 
the alternator in operation is an indi¬ 
cation of trouble elsewhere in the 
system. 

If the lamp fails to go out when the 
ignition switch is turned off, the alter¬ 
nator probably has a shorted diode in 
the heat sink. The shorted diode will 
reduce the alternator output and 
cause a discharged battery. Also, a 
discharged battery will occur over¬ 
night with the vehicle not operating, 
since the battery will discharge through 
the shorted diode and field winding 
even though the switch is turned off. 


Field Relay 

If the indicator lamp operates nor¬ 
mally, the field relay is operating 
normally, and no further checks need 
be made on the field relay. However, 
if the indicator lamp fails to go out 
with the alternator in operation, the 
fault may be in the field relay or in 
the alternator. To determine which is 
at fault, proceed as follows: 

Make connections to the adapter as 
shown in Figure 1 8. 

Operate the alternator at moderate 
speed, and observe the voltmeter 
reading. 



Wiring Harness Connector 


FIGURE 18 — Checking Field Relay 

If the voltmeter reading is 5 volts 
or above and the indicator lamp fails 
to go out, the field relay is defective 
and must be checked further. 

If the voltmeter reading is below 5 
volts, trouble in the alternator is 
indicated. 

The closing voltage of the field re¬ 
lay may be checked as follows: 

Connect a 50-70 ohm variable re¬ 
sistor and a voltmeter to the adapter 
as shown in Figure 19. Turn variable 
resistor to the open or “full resistance” 
position, and leave the ignition switch 
in the “off” position. 



Wiring Harness Connector 


FIGURE 19 — Checking Field Relay 
Closing Voltage 

Slowly decrease resistance and note 
closing voltage of the relay. Adjust 
by bending heel iron in the manner il¬ 
lustrated in Figure 20. 



FIGURE 20 — Adjusting Field Relay 
Closing Voltage 

Alternator Output 

To determine if the alternator is 
operating properly: 

Disconnect ground cable from bat¬ 
tery. 

Connect an ammeter in the circuit 
at the “BAT” terminal of the alter¬ 
nator and a voltmeter from the “BAT” 
terminal to ground. 

Make connections to the adapter as 
shown in Figure 21. 



F 2 3 4 



Wiring Harness Connector 

FIGURE 21 — Checking Alternator 
Output 

CAUTION: Load the battery with 
a carbon pile rheostat or acces¬ 
sories to prevent high voltage. Do 
not allow the alternator voltage 
to exceed 13.5-14.4 volts at 125°F. 

Connect ground cable to battery. 
Turn on ignition switch; operate 
alternator at 600 engine R.P.M. Alter- 
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nator output should be approximately 
1 5 amperes. 

Increase engine speed to 1 500 R.P.M. 
Output should be approximately 35 
amperes. 

If output is low in either of the 
above tests, the alternator is faulty 
and must be removed for further 
bench tests and repairs. 

Shut off engine; turn off accessories 
or remove carbon pile rheostat from 
battery. 

Checking Voltage Setting 

To check and adjust the voltage set¬ 
ting, proceed as folows: 

Connect an ammeter and a 14 ohm 
resistor with a rating of 25 watts or 
more in series in the circuit at the 
“BAT” terminal on the alternator (Fig. 
22). In case the battery is discharged, 
the 14 ohm resistor will limit the alter¬ 
nator output to 10 amperes or less 
which is required when checking and 


adjusting the voltage setting. 

Make connections to the adapter as 
shown in Figure 23. Use a 25 ohm 25 
watt variable resistor in series with the 
alternator field winding at the regula¬ 
tor “F” terminal, and connect a jumper 
lead from the adapter to the alternator 
output or “BAT” terminal as shown. 
Also, connect a voltmeter from the 
adapter to ground, as shown. 

Turn the variable resistor to the 
closed or “no resistance” position. 

Operate the alternator for 15 min¬ 



FIGURE 23 - Checking 
Voltage Setting 

utes at approximately 1500 Engine 
R.P.M. (approximately 3500 alternator 
R.P.M.). Leave cover on regulator to es¬ 


tablish operating temperature. Acces¬ 
sories and lights must be turned off. 

After the 15 minute warm-up period, 
cycle the alternator by the following 
procedure: 

Turn the variable resistor in the field 
circuit to the “off” or full resistance 
position. 

Disconnect the lead at the No. 4 
terminal on the wiring harness con¬ 
nector. 

Connect the lead at the No. 4 ter¬ 
minal on the wiring harness connector, 


and return the variable resistor to the 
closed or “no resistance” position. 

Voltage Setting 

The voltage at which the regulator 
operates varies with changes in regu¬ 
lator ambient temperatures. The ambi¬ 
ent temperature is the temperature of 
the air measured 14 of an inch from the 
regulator cover. 

Voltage setting should be within 
limits of existing temperature. Voltage 
settings at 1500 Engine R.P.M. (after 15 
minute warm-up) 


65° 

13.9-15.0 

85° 

13.8-14.8 

105° 

13.7-14.6 

125° 

13.5-14.4 

145° 

13.4-14.2 

165° 

13.2-14.0 

185° 

13.1-13.9 


Operation on lower contacts must 
be .1-.3 volt lower than on upper con¬ 
tacts. 

Bring engine speed up to 2500 R.P.M. 
(approximately 6000 alternator R.P.M.) 
and note voltage setting. 

The regulator should be operating 
on the upper or shorting contacts. If it 
will not operate on the upper contacts, 
the battery is in an extreme state of 
discharge, and must be at least partially 
re-charged before proceeding. The 
methods of identifying upper or lower 
contact operation is covered in the fol¬ 
lowing “Note.” 

To adjust the voltage setting while 
operating on the upper or shorting con¬ 
tacts, turn the adjusting screw as shown 
in Figure 24. 



FIGURE 24 — Adjusting 
Voltage Setting 


CAUTION: Always make final set¬ 
ting by turning the screw clock- 


Junction Block 

& 



Alternator 


Regulator 


FIGURE 22 — Connections for Checking Voltage Setting 
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wise. This assures that the spring 
holder will be against the head of 
the screw. If it is necessary to turn 
the screw counterclockwise , turn it 
until the screw head is approxi¬ 
mately Vs" above the adjusting 
bracket; pry holder up against 
screw head; then turn clockwise 
to make setting. 

Operate at 2500 engine R.P.M. and 
note setting. Adjust if necessary. 

Always cycle the alternator before 
reading the final voltage setting on the 
voltmeter. 

After making the voltage setting 
while operating on the upper set of 
contacts, check the voltage setting 
while operating on the lower set of 
contacts as follows: Slowly increase the 
resistance of the variable resistor with 
the engine operating at 2500 R.P.M., 
approximately 6000 alternator R.P.M., 
until the regulator begins to operate on 
the lower set of contacts. Note the volt¬ 
age reading. 

NOTE: If turning the variable re¬ 
sistor does not cause the regulator 
to operate on the lower set of con¬ 
tacts , return the variable resistor to 
the “no resistance ” position , turn 
the carbon pile to slightly load the 
battery , and then adjust the vari¬ 
able resistor to cause the regulator 
to operate on the lower set of 
contacts. Usually , turning on the 
vehicle headlights can substitute 
for the carbon pile. 

The most desirable method of 
determining that the regulator is 
operating on the lower set of con¬ 
tacts is to use earphones con¬ 
nected from the regulator “F” 
terminal to ground. As the vari¬ 
able resistor is turned , and opera¬ 
tion changes from the upper set of 
contacts to the lower set , the ear¬ 
phone sound will fade away and 
stop completely and then return 
when the lower set of contacts be¬ 
gins to operate. The alternate 
method is to observe the volt¬ 
meter change from one value to 
another , but this is less desirable 
since it is not as accurate. 

The difference in voltage be¬ 
tween the operation of the upper 
set of contacts and the lower set 
is increased by slightly increasing 
the air gap between the armature 
and center of core and decreased 


by slightly decreasing the air gap. 
See Figure 40 for changing the 
voltage regulator air gap. If it is 
found necessary to make this air 
gap adjustment, it will be neces¬ 
sary to recheck the voltage setting 
of both sets of contacts. 

Tailoring the Voltage Setting 

It is important to remember that the 
voltage setting for one type of operat¬ 
ing condition may not be satisfactory 
for a different type of operating con¬ 
dition. Vehicle underhood tempera¬ 
tures, operating speeds, and night-time 
service all are factors which help de¬ 
termine the proper voltage setting. The 
proper setting is attained when the 
battery remains fully charged with a 
minimum use of water. 

If no circuit defects are found, yet 
the battery remains undercharged, 
raise the setting by .3 volt, and then 
check for an improved battery condi¬ 
tion. If the battery remains over¬ 
charged, lower the setting by .3 volt, 
and then check for an improved bat¬ 
tery condition. 

Disassembly 

To disassemble the alternator, re¬ 
move the four through bolts, and sepa¬ 
rate the drive end frame and rotor as¬ 
sembly from the stator assembly by 
prying apart with a screw driver at 
the stator slot. A scribe mark will help 
locate the parts in the same position, 
during assembly. The separation is to 
be made between the stator frame 


and the drive end frame. The stator 
and frame can be separated easily. 

After disassembly, place a piece of 
tape over the slip ring end frame bear¬ 
ing to prevent entry of dirt or other for¬ 
eign material. Also place a piece of 
tape over the shaft on the slip ring end. 

To remove the drive end frame from 
the rotor, place the rotor in a vise and 
tighten only enough to permit removal 
of the shaft nut. 

CAUTION: Avoid excessive tighten¬ 
ing , as this may cause distortion of 

the rotor. 

Remove the shaft nut, washer, pulley, 
fan, Woodruff key, and the collar. Then 
separate the drive end frame from the 
rotor shaft. 

Rotor Checks 

The rotor may be checked elec¬ 
trically for grounded, open, or short cir¬ 
cuited field coils (Fig. 26). To check for 
grounds, connect a 110 volt test lamp 
or an ohmmeter from either slip ring 
to the rotor shaft or to the rotor poles. 

If the lamp lights, or if the ohmmeter 
reading is low, the field winding is 
grounded. 

To check for opens, connect the test 
lamp or ohmmeter to each slip ring. If 
the lamp fails to light, or if the ohm¬ 
meter reading is high (infinite), the 
winding is open. 

The winding is checked for short cir¬ 
cuits by connecting a battery and am¬ 
meter in series with the two slip rings. 
Note the ammeter reading. An am- 


Stator and Rotor End 
Frame Housing 

Roller 
Bearing 


Heat Sink and Assembly Brush Holder Rotor Stator 



Retainer and Felt Assembly 

Inside Shaft Collar 


Diode 

Drive End Frame Outside Shaft Collar 

rV-v 


Retainer Plate 



Gasket 

Ball Bearing Grease Slinger Fan 

FIGURE 25 — Disassembled View 


Pulley 






HEAVY DUTY AND FLEET EQUIPMENT 






(Check for Grounds) Ohmmeter 


(Check for Opens) Ohmmeter 


Ohmmeter Ohmmeter 

(Check for Opens) (Check for Grounds) 

FIGURE 28 - Checking 
Stator Windings 

output, shorted stator windings are in¬ 
dicated. 

Diode Checks 

Any commercial in-circuit diode tester 
will suffice to make the check. Folow 
Tester Manufacturer’s recommended 
testing procedures. 

Check diodes individually after the 
diode assemblies have been discon¬ 
nected from the stator assembly. Use 
Tool J-21008 diode continuity light or 
a D.C. test lamp. Do not use a 120 volt 
test lamp as diodes will be damaged. 

The test lamp should light in one di¬ 
rection, but not in the other direction. 
If the test lamp lights in both direc¬ 
tions, one or more of the rectifier 
diodes of the assembly being tested is 
shorted. If the test lamp does not light 
in either direction, all three diodes in 
the assembly are open. Check diodes 
individually after disassembly to ascer¬ 
tain findings. 

Diode Replacement 

To remove a diode (Fig. 29) use 
Diode Remover J-9717-1 and Support 
Tool J-9717-2. Place slip ring end 
frame in a vise and tighten to remove 
the defective diode. 

To install the diode (Fig. 30) use 
Diode Installer Tool J-9600-2 and Tool 
J-9717-2 to support casting. Place slip 
ring frame in a vise and tighten vise. 

CAUTION: Do not attempt to re¬ 
move or install a diode by striking 
it , the shock will damage the 
diode. 


FIGURE 30 — Installing Diode 

Slip Ring Service 

If the slip rings are dirty, they may 
be cleaned and finished with 400 grain 
or finer polishing cloth. Spin the rotor, 
holding the polishing cloth against the 
slip rings until they are clean. 

CAUTION: The rotor must be ro¬ 
tated in order that the slip rings 
will be cleaned evenly. Cleaning 
the slip rings by hand without 
spinning the rotor may result in 
flat spots on the slip rings , causing 
brush noise. 

Slip rings which are rough or out-of¬ 
round, should be trued in a lathe to 
.002 inch maximum indicator reading. 
Remove only enough material to make 
the rings smooth and round. Finish 
with 400 grain or finer polishing cloth 
and blow away all dust. 


FIGURE 29 — Removing Diode 


J-9600-2 


J-9717-2 


Ohmmeter (Check for Shorts and Opens) 


FIGURE 26 — Checking Rotor for 
Grounds, Shorts and Opens 


meter reading above 1.9-2.3 amperes 
at 12 volts indicates shorted windings. 


Stator Checks 


To check the stator windings, re¬ 
move all three stator lead attaching 
nuts (Fig. 27), and then separate the 
stator assembly from the end frame. 


Brush Holder Assembly 


Heat 

Sink 


Lead Attaching Nuts 

FIGURE 27 - View of Slip Ring 
End Frame 


The stator windings may be checked 
with allO volt test lamp or an ohm¬ 
meter. If the lamp lights, or if the 
meter reading is low when connected 
from any stator lead to the frame, the 
windings are grounded. If the lamp 
fails to light, or if meter reading is high 
when successively connected between 
each pair of stator leads the windings 
are open (Fig. 28). 

A short circuit in the stator windings 
is difficult to locate without laboratory 
test equipment due to the low resist¬ 
ance of the windings. However, if all 
other electrical checks are normal and 
if the alternator fails to supply rated 
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Bearing Replacement 
and Lubrication 

Drive End Frame Bearing 

The bearing in the drive end frame 
can be removed (Fig. 31) by detaching 
the retainer plate screws and pressing 
the bearing from the end frame using 
a l 9 /i6 // socket and Support Tool 
J-9717-2. 



FIGURE 31 — Removing 
Drive End Bearing 

To install the bearing (Fig. 32) press 
bearing in using a 114" socket that fits 
over the outer race. It is recommended 
that a new retainer plate be installed 
if the felt seal in the retainer plate is 
hardened or excessively worn. 



FIGURE 32 - Installing 
Drive End Bearing 

Slip Ring End Frame Bearing 

The bearing in the slip ring end frame 
should be replaced (Fig. 33) if its grease 
supply is exhausted. 

No attempt should be made to lubri¬ 
cate and re-use the bearing. The slip 
ring end frame bearing is removed by 
using a 15 /i6" socket that fits inside the 
end frame housing and using Support 
Tool J-9717-2 to press the bearing to 
the inside. 


J-9717-2 



FIGURE 33 — Removing 
Slip Ring Bearing 


To install the slip ring bearing (Fig. 
31) place a flat plate over the bearing 
and press in from the outside to the in¬ 
side of the frame until the bearing is 
flush with the outside of the end frame. 
Support the inside of the frame with a 
15 /i6" socket to prevent breakage of 
the end frame. 



FIGURE 34 - Installing 
Slip Ring Bearing 


CAUTION:To avoid misalignment 
of the bearing use extreme care 
when pressing the bearing in. 

Saturate the felt seal with S.A.E. 20 
oil and assemble the felt seal and 
steel retainer. 

Brush Replacement 

When the slip ring end frame as¬ 
sembly is separated from the rotor and 
drive end frame assembly, the brushes 
will fall down onto the shaft and come 
in contact with the lubricant. If the 
brushes are to be re-used, they must 
be thoroughly cleaned with a soft dry 
cloth. The shaft must also be thoroughly 
cleaned before assembly. 

The brush springs should be inspected 
for any evidence of damage or corro¬ 
sion. If there is any doubt as to the con¬ 
dition of the brush springs, they should 
be replaced. 


To install new brushes, remove the 
brush holder assembly from the end 
frame, by detaching the two brush 
holder assembly screws. Install the 
springs and brushes into the brush 
holder, and insert a straight wire or 
pin into the holes at the bottom of the 
holder to retain the brushes (Fig. 35). 
Then attach the brush holder assembly 
onto the end frame, noting carefully 
the correct location of parts as shown 
in Figure 35. Allow the straight wire to 
protrude through the hole in the end 
frame. 



FIGURE 35 — Brush Holder Assembly 


Heat Sink Replacement 

The heat sink may be replaced by 
removing the “Bat” and “Grd” termi¬ 
nal from the end frame and the screw 
attaching the condensor lead to the 
heat sink. During assembly, note care¬ 
fully the location of parts as shown in 
Figure 36. 

Assembly 

Assembly is the reverse of disassem¬ 
bly. Remember when assembling the 
pulley to secure the rotor in a vise only 
tight enough to permit tightening the 
shaft nut 50 to 60 Foot Pounds. If 
excessive pressure is applied against 
the rotor, the assembly may become 
distorted. 

To install the slip ring end frame as¬ 
sembly to the rotor and drive end 
frame assembly remove the tape over 
the bearing and shaft, and make sure 
the shaft is perfectly clean after re¬ 
moving the tape. 

Insert a straight wire through the 
holes in the brush holder and end 
frame to retain the brushes in the 
holder. Then withdraw the wire after 
the alternator has been completely as¬ 
sembled. The brushes will then drop 
onto the slip rings. 

REGULATOR - 42 AMPERE 
DELCO-REMY MODEL 1119512 

The regulator assembly consists of a 
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BOLT 



close. This connects the regulator No. 
4 terminal directly to the battery 
through the field relay contacts, caus¬ 
ing the indicator lamp to go out. Alter¬ 
nator field current then flows from the 
battery to the regulator No. 3 termi¬ 
nal, and then through the field relay 
contacts and voltage regulator lower 
or series contacts to the field winding. 

As the speed of the alternator in¬ 
creases, the voltage at the “BAT” ter¬ 
minal of the alternator also increases. 
This impresses a higher voltage through 
the field relay contacts and across the 


double contact voltage regulator unit 
and a field relay unit. The voltage regu¬ 
lator unit operates to limit the alterna¬ 
tor voltage to a pre-set value whereas 
the field relay connects the alternator 
held winding and regulator winding di¬ 
rectly to the battery. 



Voltage 

Regulator 


Field Relay 


No. 3 
Terminal 

No. 4 
Terminal 


FIGURE 37 - Typical 
Two-Unit Regulator 


When the ignition switch is turned on, 
the charge indicator lamp lights. When 
the alternator begins to charge, the in¬ 
dicator lamp goes out, indicating the 
system is operating normally. If the 
lamp should come on when the alterna¬ 
tor is in operation, trouble in the system 
is indicated. 

Operating Principles 

A typical wiring diagram showing in¬ 
ternal circuits of the regulator is illus¬ 
trated in Figure 38. 

When the ignition switch is closed, 
before the engine has started, the in¬ 
dicator lamp lights to indicate the 
alternator is not charging. The current 
flow can be traced from the battery to 
the “BAT” terminal on the switch, 
through the indicator lamp and resistor 


Battery Junction Block 



FIGURE 38 — Typical Wiring Diagram Showing Internal Circuits 


which is in parallel, and then through 
the voltage regulator contacts. It con¬ 
tinues to flow through the alternator 
field winding to ground, completing 
the circuit back to the battery. Current 
through this circuit energizes the field 
windings sufficiently to insure voltage 
build-up in the stator windings when 
the engine starts. The voltage gener¬ 
ated in the stator windings are then 
changed or rectified by the six alter¬ 
nator diodes to a D.C. voltage which 
appears at the “BAT” or output termi¬ 
nal on the alternator. The resistor al¬ 
lows more current to flow through the 
field winding to insure voltage build-up 
in the stator windings. 

As the alternator begins to operate, 
voltage from the “R” or relay termi¬ 
nal is impressed through the regulator 
No. 2 terminal across the field relay 
winding, causing the relay contacts to 


voltage regulator shunt winding. The 
increased magnetism created by this 
higher voltage across the winding 
causes the lower or series contacts of 
the relay to separate. The field current 
then flows through a resistor which re¬ 
duces the field current. This reduced 
field current causes the alternator volt¬ 
age to decrease thereby decreasing the 
magnetic pull of the voltage regulator 
shunt winding. Consequently the spring 
causes the contacts to reclose. This cycle 
repeats many times per second to limit 
the alternator voltage to a pre-set 
value. 

As the alternator speed increases 
even further, the resistor, connected 
across the contacts, is not of sufficient 
high value to maintain voltage control 
on the contacts. Therefore the voltage 
increases slightly causing the upper or 
“shorting” contacts to close. When this 
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happens, the alternator field winding is 
shorted and no current passes through 
the winding. With no current in the 
field winding, the alternator voltage 
decreases, which also decreases the 
magnetism in the shunt winding and 
the upper contact points open. With 
these points open, field current flows 
through the resistor and the field wind¬ 
ing. As the voltage increases, the con¬ 
tacts reclose. This cycle then repeats 
many times per second to limit the 
alternator voltage to a pre-set value. 

The voltage regulator unit thus op¬ 
erates to limit the value of alternator 
voltage throughout the alternator 
speed range. Consequently the elec¬ 
trical accessories are protected from 
too high a voltage which would 
damage them. 

Maintenance 

The voltage regulator contacts should 
not be cleaned unless the electrical per¬ 
formance indicates it is necessary. A 
sooty or discolored condition of the 
contacts is normal after a relatively 
short period of operation and is not 
an indication that cleaning is neces¬ 
sary. However, if the voltage fluctuates 
as evidenced by an unsteady voltmeter 
reading when checking the voltage set¬ 
ting, the contacts may have excessive 
resistance or be sticking and they, 
therefore, should be cleaned. 

CAUTION: Before cleaning con¬ 
tacts, make sure the unsteady volt¬ 
age is not being caused by loose 
connections or high resistance else¬ 
where in the system. 

The contacts on the voltage regu¬ 
lator unit are of a soft material and 
must not be cleaned with a file. A strip 
of No. 400 silicon carbide paper or 
equivalent folded over and then pulled 
back and forth between the contacts is 
recommended as a satisfactory method 
of cleaning. After cleaning, the con¬ 
tacts should be washed with trichlor- 
ethylene or alcohol to remove any 
residue. 

If the voltage control has not im¬ 
proved, repeat the cleaning and wash¬ 
ing process. 

To clean the field relay contacts, use 
a thin, fine-cut, flat file. Remove only 
enough material to clean the points. 

Never use emery cloth or sandpaper 
to clean contact points. 


Voltage Regulator Unit 
Point Opening 

With the lower contacts touching, 
measure the point opening between the 
upper contacts as shown in Figure 39. 
Adjust to .014" by bending the upper 
contact arm (Fig. 39) being careful not 
to bend the hinge. 


FIGURE 39 — Checking Voltage 
Regulator Point Opening 

Air Gap 

Measure the air gap with a feeler 
gauge placed between the armature 
and core when the lower contacts are 
touching as shown in Figure 40. Air 
Gap is .067". To adjust the air gap, 
turn the nylon nut located on the con¬ 
tact support (Fig. 40). 


FIGURE 40 — Checking Voltage 
Regulator Air Gap 

NOTE: Only an approximate volt¬ 
age regulator air gap setting 
should be made by the “feeler 
gauge’’ method. The final air gap 
setting must be whatever is re¬ 
quired to obtain the specified dif¬ 
ference in voltage between the up¬ 
per and lower sets of contacts. 



Point Opening 
(Lower Points 
Just Touching 


Upper Contact Arm 
(Bend to Adjust 
Point Opening) 



Turn Nut to Set 


Air Gap 
(Lower Points 


Field Relay Unit 
Air Gap 

With the regulator removed from 
the vehicle, check the air gap with the 
points just touching as shown in Figure 
41, field relay air gap is .015". If ad¬ 
justment is necessary, carefully bend 
the flat contact support spring. 


Air Gap (Check With Points Just Touching) 



FIGURE 41 — Checking Field Relay 
Air Gap 


Point Opening 

Measure the opening between the 
points, field relay point opening .030", 
and adjust by bending the armature 
stop Figure 42. 



FIGURE 42 - Checking Field Relay 
Point Opening 


SPEEDOMETER (POLICE TYPE) 

The speedometer is mounted to the 
right of steering wheel and on the top 
of instrument panel with special brack¬ 
ets. It is equipped with illuminating 
lights which are wired into the instru¬ 
ment panel light circuit or to the park 
or head light terminal of the light 
switch. The standard speedometer is 
not used when police speedometer 
is installed. 

Wiring 

Wire “B” is connected to the ignition 
switch accessory terminal. This wire 
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FIGURE 43 — Delco-Remy 42 Ampere Alternator Wiring Diagram 



FIGURE 44 — Police Speedometer 
(Stewart-Warner) 


energizes the speed arrestor when the 
lock button is pressed. 

The two light wires “A” are con¬ 
nected to the instrument panel light 
circuit or park head light circuit of the 
light switch. 

Flexible Shaft 

A special flexible shaft is used to 
adapt the speedometer to the regular 
speedometer drive cable assembly. It 
is important when replacing an inner 
core of the flexible shaft that the exact 
correct length is used. If it is a fraction 
too long, it will create wear at the 
magnet shaft and sleeve thus causing 
an incorrect reading on the speedometer. 

Checking Speedometer 

Check the odometer reading with 
mileage markers on an official highway 



FIGURE 45 — Connections on Rear of 
Speedometer 


testing course. If the odometer is not 
accurate, it may be caused by the 
following: 

Worn rear tires. 

Low air pressure. 

Change in size of rear tires from the 
original equipment. 

Incorrect drive and driven gears in 
transmission. 

Change in rear axle ratio. 

Speedometer Specifications 
Model 5-585-BN 

The speedometer head has an error 
tolerance of + or —1 M.P.H. from 20- 
100 M.P.H. 

A sticker is attached to the speed¬ 
ometer to indicate that at timeof manu¬ 
facture or service it has been tested by 
an authorized Stewart Warner Station. 


The speedometer head should indi¬ 
cate 60 M.P.H. at 1000 R.P.M. of its 
main shaft. 

THIS CERTIFIES THAT THIS POLICE SPECIAL 
SPEEDOMETER WAS CALIBRATED AT THE FAC¬ 
TORY TO REGISTER WITHIN THE PRESCRIBED 
LIMITS AS FOLLOWS. 

CALIBRATING UNIT 

20 TO 100 M.P.H. 

SPEEDO TOLERANCES 

20 TO 100 = ± 1 M.P.H. 

STEWART-WARNER CORP. 

P.N. DATE 

INSPECTED BY 

FIGURE 46 — Test Certificate 

BRAKES 

Heavy duty brake equipment involves 
use of flanged type brake drums on the 
10 Series. The 80 Series incorporates a 
standard master cylinder, double safety 
type, brake lining composition and 
brake shoe retracting springs for heavy 
service. 

HEAVY DUTY DRIVE LINE 

A heavy duty drive line is available 
on the 10 series equipped with stand¬ 
ard transmission. 

This unit is equipped with a heavy 
duty crankshaft, flywheel and ring gear, 
clutch housing, clutch (drive and driven 
members), transmission, torque tube, 
and propeller shaft. 

The heavy duty clutch driven member 
is a 9" diameter unit incorporating 
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heavier torsion springs and heavy duty 
facings. 

The heavy duty transmission is pro¬ 
vided with spur type gears for the first 
and reverse sliding gear, reverse idler 
gear and countershaft gear instead of 


helical type gears. 

The front and rear ball-bearings are 
also of the heavy duty type. 

The rear axle ratio used in conjunc¬ 
tion with the heavy duty option is 13-43 
(3.31:1) on cars with 6.50 x 14 tires and 


9-34 (3.77:1) on cars with 6.50 x 15 or 
6.70 x 15 tires. 

The following outlines the heavy 
duty clutch pressure spring specifica¬ 
tions for the listed models. 


SERIES 

NO. OF 
SPRINGS 

COMPRESSED 

LENGTH 

IDENTIFICATION 

LOCATION 

10 

6 

245 Lbs. ± 6 Lbs. 
at 1 Vi" 

White 

Adjacent to clutch 
release levers. 

80 

3 

182 Lbs. dz 5 Lbs. 

l 23 /3 2" 

Dark Blue 

In a clockwise direction, the 
springs should be in the #3 
position from each clutch re¬ 
lease lever. 


9 

167 Lbs. ± 5 Lbs. 

at 1 23 /32" 

Light Green 

Three springs located between 
clutch release levers. 


TRANSMISSION - 
1 0 Series 

The heavy duty transmission is pro¬ 
vided with spur type gears for the first 
and reverse sliding gear, reverse idler 
gear, and countershaft gear. 

TRANSMISSION REMOVAL 

Jack up or support engine. Remove 
the two cap screws from the rear en¬ 
gine support cushion at the torque tube 
adapter. Remove the bolts that secure 
the rear crossmember to the sills and 
remove the crossmember. 

Lower the jack supporting the engine 
so the torque tube adapter clears the 
reinforcing rib in the floor pan. 

Disconnect the brake tube bracket 
that is fastened to the underside of the 
body. Disconnect the shock absorbers 
at the lower bracket; then disconnect 
the torque tube at the rear of the 
transmission. 

Disconnect the parking brake cable 
at the equalizer and the brake cable 
housing at the torque tube bracket. 
Move the rear axle to the rear to re¬ 
move the front universal joint from the 
transmission main shaft. Disconnect the 
speedometer cable and the gear shift 
rods from the transmission shift levers. 

When removing the transmission 
from the car, care must be taken not 
to damage the transmission clutch shaft. 
Always use two guide-pins (Tool J-1434) 
in place of the two upper cap screws 
so the transmission clutch shaft will 
slide out far enough to clear the clutch 
pilot bearing and clutch disc. 

TRANSMISSION DISASSEMBLY 

With the transmission assembly com¬ 


pletely drained of its lubricant and set 
up in a transmission stand, remove the 
case cover noting the stamping marked 
"FRONT” on both the cover and the 
gasket. 

Clutch Shaft Assembly Removal 

After removing the front bearing cap, 
remove the clutch shaft snap ring and 
bearing lock ring (Fig. 47). 



FIGURE 47 — Removing the 
Snap Rings 

The front bearing can be removed 
from the clutch shaft by using Bearing 
Puller J-1 298, together with a Thrust 
Yoke J-3042 to prevent damage to the 
synchronizer clutch (Fig. 48). 

The oil slinger, being a free fit on 
the clutch shaft, can then be removed. 

Loosen the rear extension housing 
cap bolts and move main shaft and 
bearing cap to the rear about 3 A". 
Then by lowering the front end of the 
clutch shaft and raising the rear end 
over the countershaft gear, the shaft 
can be removed from the case. Be care¬ 
ful not to nick the gear teeth as it is 
being removed (Fig. 49). 

Clutch Shaft Roller Bearings 

Inside the rear end of the clutch 



FIGURE 48 — Use Bearing Puller and 
Thrust Yoke to Pull the Front Bearing 
to Prevent Damage to the Synchro- 
Clutch 



FIGURE 49 — Remove the Clutch Shaft 


shaft are fourteen roller bearings. These 
form the front bearing assembly for the 
main shaft. Worn or loose rollers will 
result in a noisy transmission. Inspect 
for worn, pitted, or scored surfaces 
(Fig. 50). 

Main Shaft and Extension 
Housing Assembly Removal 

Remove the four cap screws that re¬ 
tain the rear bearing cap to the trans¬ 
mission case. Tap the front end of the 
main shaft with a plastic or lead ham¬ 
mer to force the rear bearing cap out 
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FIGURE 50 — Bearing Rollers Inside 
the Clutch Shaft Hold Themselves in 
Place by a “Keystone” Effect. Jarring 
the Shaft Will Show if these Rollers 
Are Loose 

of the rear of the transmission case. 
Move the main shaft assembly to the 
extreme right of the case. The synchro¬ 
clutch collar and low and reverse gears 
will clear the shifter forks; then lift out 
the complete assembly (Fig. 51). 



FIGURE 51 - Move the Main Shaft 
and Bearing Cap Assembly to the 
Rear About 3 A" and to the Right of 
the Case. The Shifter Forks Will Clear 
the Synchro-Clutch and the Low and 
Reverse Gears 

Removal of Gears From the 
Main (Spline) Shaft 

The gears are held on the main shaft 
by a snap ring (Fig. 52). 



Snap Ring 


FIGURE 52 — Removing the 
Front Snap Ring 


Synchro-Clutch Assembly 
Removal 

Remove the synchro-clutch assembly 
(Fig. 53). The bronze friction rings may 
be removed with the clutch shaft and 
second speed gear. 



FIGURE 53 — Removing the Synchro- 
Clutch Assembly 

Removal of Second Speed, Low, 
and Reverse Sliding Gears 

The second speed and low and re¬ 
verse sliding gear can now be removed 
by sliding them off the front end of the 
main shaft (Figs. 54 and 55). 



FIGURE 54 — Removing the Second 
Speed Gear and Friction Ring 



FIGURE 55 — Removing the Low and 
Reverse Gear 


Rear Bearing and Bearing Cap 
Removal 

Remove the snap ring from the rear 
bearing cap (Fig. 56). To remove the 


main shaft and bearing, tap the rear 
of the main shaft using a plastic or 
lead hammer. The rear bearing and 
speedometer gear will remain on the 
shaft. 



FIGURE 56 — Remove the Snap Ring 
from the Front of the Rear Bearing Cap 

Remove the main shaft snap ring and 
the speedometer drive gear. (The 
speedometer drive gear is held in posi¬ 
tion with a Woodruff key.) Press off the 
rear bearing after the key is removed. 

The transmission main shaft bushing 
and felt ring (which acts as a lubricant 
wick for the bushing) and the rear 
bearing cap oil seal can be driven out 
to the rear of the bearing cap. 

Countershaft Gear Assembly 
Removal 

Remove the reverse idler and counter¬ 
shaft lock plate (Fig. 57). 



FIGURE 57 — Remove the Lock Plate 

To maintain the position of the nee¬ 
dle bearings in the countershaft gear, 
drive the countershaft out of the rear 
of the case using a dummy shaft 
machined to .750" x 7Vu>" (Fig. 58). 

With the dummy shaft in place, lower 
the countershaft gear to the bottom of 
the case. 
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FIGURE 58 — Use a Dummy Shaft 
Machined to .750" x 7V 16 " to Remove 
the Countershaft 

Remove the reverse idler gear shaft 
by using a brass drift (Fig. 59), and lift 
the reverse idler gear out of the case. 


FIGURE 59 — Removing the Reverse 
Idler Gear Shaft 

Lift the countershaft gear assembly 
out of the transmission case (Fig. 60). 


FIGURE 60 — Removing the Counter¬ 
shaft Gear Assembly 

Interlock Assembly Removal 

Remove the outer shift levers and 
shifter shaft lock pins (Fig. 61). 


FIGURE 61 — Drive Out the Shifter 
Shaft Lock Pins from the Bottom of 
the Bosses 

Remove the shifter shafts from the 
inside of the case slowly to catch the 
two interlock ball bearings as the shafts 
are being removed. The interlock sleeve, 
pin, and spring can then be removed. 

Now remove the shifter shaft oil 
seals from the case. This completes the 
disassembly of the transmission. 

CLEANING AND 
INSPECTING PARTS 

With the transmission completely dis¬ 
assembled, all parts should be carefully 


cleaned so that they can be thoroughly 
examined. 

Gears 

Wash all gears in a cleaning solu¬ 
tion. Inspect for worn, cracked, or 
chipped teeth. Slide each gear onto a 
new shaft. If it appears to be loose, it 
must be replaced. 

NOTE: Whenever any transmission 
gear requires replacement , the 
gear with which it meshes should 
also be replaced. 

Bearings 

Bearings must be handled with great 
care. Wrap them in a clean cloth or 
paper until they can be washed. 

To wash a bearing, submerge it in a 
cleaning solution that is absolutely free 
of dirt, and rotate it to flush away all 
oil and dirt. Dry the bearing with care. 

Carefully examine each bearing for 
cracked races, worn, or scored balls. 

Main Shaft 

Install the gears on the main shaft 
to be sure they slide on and off easily. 


Jess Oj 




FIGURE 62 — 10 Series Transmission 
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They should fit smoothly without ex¬ 
cessive play between the splines. If the 
fit is tight, look for burred edges on 
the splines. 

Synchro-Clutch and Friction Rings 

Carefully inspect the synchro-clutch 
and friction rings. Slide the rings on 
the cones of the second speed gear 
and the clutch shaft. Replace rings if 
there is excessive wear or a pitted con¬ 
dition on the taper. 

Transmission Case 


Second and 
High Shift, 
Shaft and 
Fork 


l Low and Reverse 



FIGURE 63 — Assembly Sequence of 
the Shifter Mechanism 


Examine the surfaces of the bearing 
recesses in the transmission case for 
wear or scoring, which indicates that 
the bearing has been revolving in its 
housing. Examine the case for cracks 
or other defects. 

Be certain that all parts of the case 
are thoroughly clean before and during 
assembly. 

ASSEMBLY 

When assembling the transmission, 
always use new gaskets and oil seals. 

Shifter Shafts and Levers 

Install new shifter shaft oil seals. 
Then install the low and reverse shifter 
shaft, the interlock sleeve, ball bearings, 
pin, and spring. With the second and 
high shifter shaft installed against the 
case, place the second ball bearing in 
position. While compressing the inter¬ 
lock spring with finger pressure, locate 
the ball in the detent of the quadrant. 

Shift the transmission into any one 
gear and, with one end of the interlock 
sleeve against the shifter shaft quad¬ 
rant, the clearance between the oppo¬ 
site end of the sleeve and the quadrant 
on the other shaft should be from .001" 
to .007". After installing the correct size 
sleeve, lock the shifter shafts in place 
with lock pins and install the shifter 
levers. 

Loading Countershaft Gear 
Needle Bearings 

To install the needle bearings in the 
countershaft gear, insert the spacer 
sleeve and dummy shaft in the gear. 
Hold the spacer and shaft in position. 
Install one bearing ring over the dummy 
shaft and insert the needle bearings. 
Use Lubriplate to hold the bearings in 


place and install the outer bearing ring. 
Repeat same operation on opposite end 
(Fig. 65). 


Front Thrust 
Washer 


Countershaft 

Gear 


Bronze Rear 
Thrust Washer 




FIGURE 64 — Countershaft Assembly 
Sequence 



FIGURE 65 — Loading the Counter¬ 
shaft Gear with the Needle Bearings, 
Spacer, and Bearing Rings by Using 
a Dummy Shaft 

Countershaft Gear and 
Shaft Installation 

After installing the bearings in the 
countershaft gear, holding it in such a 
manner so as not to drop the dummy 


shaft, install the thrust washers. The 
two small projections on the face of 
the bronze rear thrust washer must 
index with the grooves in the counter¬ 
shaft gear. The front bronze thrust 
washer must index with the transmission 
case. 

Position the large rear thrust washer 
and insert the assembly in the bottom 
of the case (Fig. 66). 



FIGURE 66 — Install the Countershaft 
Gear Assembly in the Transmission 
Case 


Reverse Idler Gear Installation 

Install the reverse idler gear with 
the chamfered side of the teeth (or the 
hub section) to the front of the case. 
Drive the reverse idler shaft in from 
the rear of the case with the notched 
end of the shaft to the rear. The notch 
should face to the countershaft (Fig. 67). 



FIGURE 67 — Installing Reverse 
Idler Gear 

Position the countershaft gear assem¬ 
bly and drive the countershaft in place, 
thereby removing the dummy shaft. 
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Install the lock plate in the grooves 
in the countershaft and reverse idler 
shaft (Fig. 68). 



FIGURE 68 — Installing the Lock Plate 


Install the low and reverse, and sec¬ 
ond and high shifter forks. 

Main (Spline) Shaft and Rear 
Bearing Cap Assembly 

Press the rear transmission bearing 
onto the main shaft until it is tight 
against the shoulder of the shaft. Place 
the Woodruff key in the main shaft 
keyway, install the speedometer drive 
gear on the shaft tight against the rear 
bearing, and install the snap ring. USE 
THE THICKEST SIZE SNAP RING POS¬ 
SIBLE TO PREVENT END PLAY. 

To install the main shaft Oilite bush¬ 
ing, assemble the felt oil ring on it and 
press the bushing into the rear bearing 
cap. The shoulder on the main shaft 
bushing must remain !4" from the shoul¬ 
der in the bearing cap to prevent com¬ 
pressing the felt oil ring (Fig. 69). 


Install the main shaft assembly into 
the rear bearing cap, and install the 
rear bearing lock ring (Fig. 69). This 
lock ring must be large enough to fill 
the groove in the main shaft to pre¬ 
vent possible end play. 

Use Tool J-1 354 to install the rear 
bearing cap oil seal. 

Assembly of the Gears on the 
Main (Spline) Shaft 

The low and reverse sliding gear 
goes on first. Slide in onto the shaft 
with the shifting collar to the front. 
The gear should be free to slide on the 
splines for easy shifting (Fig. 70). 



FIGURE 70 — Install the Low and 
Reverse Sliding Gear 


Install the second speed gear with 
the tapered cone to the front. 

Synchronizer Clutch Assembly 

Install the synchro-clutch assembly. 
(The front friction ring is installed to¬ 
gether with the clutch shaft to prevent 
its dropping out of place during instal¬ 
lation of the main shaft assembly). 

Completing the Main 
Shaft Assembly 

Install the main shaft front snap ring 
using snap ring pliers (Fig. 71). 



Snap Ring 


FIGURE 71 — Installing the Front 
Snap Ring 

When the synchro-clutch hub is 
pressed tight against the snap ring, 
there should be .003" to .010" clear¬ 
ance between the second speed gear 
and the shoulder on the main shaft. 

Install the main shaft assembly 
through the rear of the case. As this is 
done, move it to the right side of the 
case so as to engage the shifter forks. 

Clutch Shaft Assembly 
Installation 

Insert the fourteen clutch shaft bear¬ 
ing rollers in the clutch shaft. A coat of 
Lubriplate will hold them in position. 

NOTE: Do not fill the hole in the 

clutch shaft with grease or other 

heavy lubricant. 

Install the front friction ring and the 
clutch shaft on the main shaft (Fig 72). 



FIGURE 72 — Installing the 
Clutch Shaft 

Install the oil slinger on the clutch 
shaft with the concave side to the rear. 

The front bearing can be driven in 
place using Tool J-2995, together with 
the Thrust Yoke J-3042 (Fig. 73). 

The clutch shaft small snap ring can 
be installed with snap ring pliers or 


Speedometer Main Shaft j| Torque Tube Adapter 

Drive Gear Snap Ring ft k 

.v\ 1 


Rear Bearing Oil Seal 



Woodruff Key 
Rear Ball Bearing 
Rear Ball Bearing Lock Ring 



Oilite Bushing 


FIGURE 69 — Rear Bearing Cap and Main Shaft 
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FIGURE 73 — Installing the Clutch 
Shaft Bearing 

Tool J-2995 Snap Ring Installing Set. 
Then install the large bearing snap ring. 

After installing a new oil seal in the 
bearing cap, install the front bearing 
cap. Always use a new gasket between 
the bearing cap and the case. The 
thickness of the gasket used governs 
clutch shaft end play. The desired end 
play is zero. 

Friction Ring Clearance 

Measure the clearance of the friction 
rings using feeler gauges. These clear¬ 
ances should be between .040" to .095" 
(Fig. 74) at either friction ring. 

The transmission now requires only a 
final check by shifting in all gears. 
Check the operation carefully, then in¬ 
stall the case cover and gasket, placing 
the stamping marked “FRONT” to the 
front of the case (Fig. 75). 

LUBRICATION OF THE 
TRANSMISSION 

Check the lubricant level of the trans¬ 



FIGURE 74 — Gauging Friction Ring 
Clearance. It Should Be Between 
.040" to .095" 



FIGURE 75 — Note the Stamping 
Marked “FRONT” on Both 
Cover and Gasket 


mission every 4,000 miles. The transmis¬ 
sion should be filled to the fill plug 
level on the right side. 

Any one of the following recom¬ 
mended lubricants are equally accept¬ 
able: 

SAE 80 Gear Lubricant 
SAE 20W-20 Engine Oil 
SAE 10W-30 Engine Oil 
Gear lubricants containing extreme 
pressure ingredients, such as lead, sul¬ 
phur, or chlorine compounds should 
not be used. 

Transmission capacity (U.S.) 2 Va pints. 

Speed Reductions 

1st.2.57 to 1. 

2nd .1.55 to 1. 

High .1 • to 1. 

Reverse.3.489 to 1. 


TRANSMISSION END PLAY 
SPECIFICATIONS 

Second Speed Selective fit of main 
Gear End Play shaft, second speed 
—.003" to .010" gear, and synchro¬ 
clutch. 

Clutch Shaft End Clutch shaft end 
Play — .000" to play governed by 
.005" — .000" gasket placed be- 
preferred tween front bearing 

cap and transmis¬ 
sion case. 

Countershaft Gear Countershaft gear 
End Play — end play governed 
.003" to .006" by bronze thrust 
washers. 


4 
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TRANSMISSION SPEEDOMETER GEARS 

TIRE SIZE 


AND 

R.P.M. 

AXLE RATIO 

TRANSMISSION 

DRIVEN GEAR 
TEETH 

DRIVE GEAR 
TEETH 

14" x 6.50 

13-43 — 3.31:1 

10 H.D. Drive 

19 

5 

766 R.P.M. 

15" x 6.50 

9-34 — 3.77:1 

10 H.D. Drive 

20 

5 

781 R.P.M. 

9-34 — 3.77:1 

10 Std. 

20 

5 


9-34 — 3.77:1 

10 Auto. 

23 

8 


9-37 — 4.1:1 

10 Std. 

22 

5 


13-43 — 3.31:1 

10 Auto. 

20 

8 

15" x 6.70 

9-34 — 3.77:1 

10 H.D. Drive 

19 

5 

747 R.P.M. 

9-34 — 3.77:1 

10 Std. 

19 

5 


9-34 — 3.77:1 

10 Auto. 

22 

8 


9-37 — 4.1=1 

10 Std. 

21 

5 


10-41 —4.1:1 

80 Std. 

21 

5 


11-39 — 3.54:1 

80 Std. 

18 

5 


13-41 —3.15:1 

80 Auto. 

18 

8 


13-43 — 3.31:1 

10 Auto. 

19 

8 


15-43- 

- 2.87:1 

80 Auto. 

17 

8 

15" x 7.10 

10-41 - 

-4.1:1 

80 Std. 

21 

5 

737 R.P.M. 

11-39 — 3.54:1 

80 Std. 

18 

5 


13-41 — 3.15:1 

80 Auto. 

18 

8 


15-43— 2.87:1 

80 Auto. 

17 

8 


DRIVEN GEAR 
IDENTIFICATION 
COLOR 

Light Green 

Light Blue 
Light Blue 
White 
Light Red 
Light Blue 

Light Green 
Light Green 
Light Red 
Light Brown 
Black 
Dark Blue 
Dark Blue 
Light Green 
Dark Green 

Black 
Dark Blue 
Dark Blue 
Dark Green 
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J-9782-1 


J-21008 Diode Continuity Light 
J-9600-2 Diode Installer 
J-9717-1 Diode Remover 
J-9717-2 Diode Support 
J-9782-3 Plug-In Adapter 
J-9782-1 Jumper Lead 

Alternator Tools 


J-1434 J-2995 J-1354 

J-8059 Snap Ring Remover and Installer 
.750" x 71/16" Dummy Shaft (Fabricate Locally) 
J-1298 (J-8157) Bearing Puller 
J-3042 Thrust Yoke 
J-1434 Guide Pins 

J-2995 Front Bearing and Snap Ring Installer 
J-1354 Rear Oil Seal Installer 
Transmission Tools 



FIGURE 76 — Heavy Duty Tools 
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FIGURE 2 — Rambler Classic Six “770” Four Door Sedan 


BODY IDENTIFICATION 

A unit body number is riveted to the 
left front door below the door lock and 
is visible when the door is open. 

This plate includes the model, body, 
trim, paint code and car built sequence 
numbers. 

The model number identifies the 
body style. This number when followed 
by numbers -2-4-5 or -6 denotes differ¬ 
ent groups of optional appointments 


built into the car as original equip¬ 
ment. 

The numbers on these plates must 
be listed when any references is made 
to the body or when ordering parts 
and material for the body. 

Rambler Classic 6 (6310 Series) 

Model Style 

6315 4 Door Sedan “550” 

6315-2 4 Door Sedan “660” 


6315- 5 4 Door Sedan “770” 

6316 2 Door Club Sedan “550” 

6316- 2 2 door Club Sedan “660” 
6316-5 2 Door Club Sedan “770” 

6318 4 Door 2 Seat Station Wagon 

“550” 

6318-2 4 Door 2 Seat Station Wagon 
“660” 

6318-4 4 Door 3 Seat Station Wagon 
“660” 

6318-5 4 Door 2 Seat Station Wagon 
“770” 
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FIGURE 4 — Rambler Ambassador V-8 “880” Four Door Sedan 



FIGURE 5 — Rambler Ambassador V-8 “880” Four Door Sedan 


Rambler Ambassador V-8 
(6380 Series) 

Model Style 

6385 4 Door Sedan “800” 


6385-2 4 Door Sedan “880” 

6385- 5 4 Door Sedan “990” 

6386 2 Door Club Sedan “800” 

6386- 2 2 Door Club Sedan “880” 


6386-5 2 Door Club Sedan “990” 
6388 4 Door 2 Seat Station Wagon 

“800” 

6388-2 4 Door 2 Seat Station Wagon 
“880” 
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FIGURE 7 — Rambler Ambassador V-8 “990” Three Seat Station Wagon 



£) ^ ■ WELDED 1 

E-UNIT 

CONSTRUCTION t 


THIS RAMBLER IS BUILT 
WITH IN ABVANCEI METHOD 
Of BOOT CONSTRUCTION 
WITH BOOT ANO FRAME 
COMBINEO INTO A 
SINfitE ALL-WEI BED 
STRUCTURAL UNIT, PLUS 
BEEP-DIP PRIMER PAINT 
FOR RUST PREVENTION. 
PIONEERED AND BUILT B¥ 


FIGURE 8 — Unit Body Number 
Plate 


6388-5 4 Door 2 Seat Station Wagon 
“990” 

6388-6 4 Door 3 Seat Station Wagon 
“990” 


The car serial number plate is weld¬ 
ed to the top of the right wheelhouse 
panel under the hood. 





H-210002 


FIGURE 9 — Car Serial Number 
Plate 

When reference is made to various 
parts of the body, both the name of 


the part and its location are essential. 
For example, a door, seat cushion, 
seat back, or fender should be referred 
to as right or left, front or rear. 

When reference is made to paint or 
obtaining paint from local DuPont or 
Ditzler Paint Dealers, furnish them with 
the paint code numbers, name, and 
color required. 

For example: Paint code number P-1 
would indicate the car is painted a 
solid black. 

Paint code number P-1-72 would in¬ 
dicate the lower color is black and the 
upper or accent color is P-72 Frost 
White. 

The paint color code numbers and 
color names together with the Ditzler 
and DuPont numbers are listed in the 
forepart of the parts catalogue for your 
convenience. 
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PAINT CODE NUMBERS AND 
CORRESPONDING COLORS 

Exterior Colors 

PI Classic Black 
P30 Briarcliff Red 
P40 Majestic Dark Blue 
P41 Corsican Gold 
P43 Sceptre Silver 
P44 Bahama Light Blue 
P45 Cape Cod Medium Blue 
P46 Palisade Light Green 
P47 Aegean Medium Aqua 
P48 Calais Medium Coral 
P49 Valencia Ivory 
P50 Concord Maroon 
P72 Frost White 

Interior Colors 

N45 Satin Black 

R260 Cape Cod Medium Blue 

R261 Aegean Medium Aqua 

R214 Corsican Gold 

R262 Briarcliff Red 

R263 Concord Maroon 

BODIES - COMPLETE AND 
SKELETON 

The bodies are available as a com¬ 
plete unit in all models, painted, with 
upholstery and hardware, without in¬ 
struments and chassis parts. 

Skeleton bodies are available in all 
models as replacements when the car 
body is damaged beyond repair while 
the doors, trim material, hardware, 
and other parts may be repaired and 
reused. When this is the case, it is less 
expensive to use a “skeleton body” to 
which the undamaged or repaired 
parts can be transferred. 

NOTE: Bodies , complete or skele¬ 
ton , for any model are normally 
available only during their pro¬ 
duction year. 

INDIVIDUAL PANELS AND 
ASSEMBLIES 

Many times replacing damaged pan¬ 
els with new parts is less expensive 
than repairing the damaged section. 

The various assembled sections or 
any of the individual panels that are 
available for replacement are com¬ 
plete and may be installed as a com¬ 
plete unit. However, in some cases 
only a portion of the unit is damaged 
beyond repair, but to install a com¬ 
plete new panel or unit would require 


a considerable amount of unnecessary 
labor. It is, therefore, advisable that 
in such cases the damaged sections be 
cut from the body at the location best 
suited for welding. The new unit should 
then be cut to the desired size and 
welded in place. 

Considerable study and considera¬ 
tion has been given to making avail¬ 
able special assemblies and such 
individual panels to meet most any re¬ 


quirement, all in the interest of proper 
structural and time saving replacement 
and repairs. 

The uniside consists of two panels, 
an outer and an inner, with fixed door 
openings. 

Lift Pads 

A definite location for lifting the car 
with a floor jack or a frame contact 
type lift has been provided on the un¬ 
derbody. 

Rear Floor Sedan Lower Center Panel 


Dash 


Front Floor 



Side Sill Reinforcement 


Rear Spring and 
Shock Crossmember 


Side Sill to Floor Brace 


Roof Panel 


Front Floor Reinforcement 

FIGURE 10 —- Individual Parts Underbody Assembly 

Roof Extension Upper Center Panel Rear Window Opening 


Deck Outer Panel 


Inner Uniside 


Cowl Side 



Inner Parvel 


Outer Uniside 

FIGURE 1 1 — Body Side and Roof Panels 
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Auxiliary Floor Side 


Tail Gate 
Opening Pillar 


Side Floor 
Support) 


Tool Compart 
.merit Door 


Lower 


Spare Tire Cover Floor Side Panel Cover Support 


Opening Pillar 
Reinforcement 


Rear Corner 
Roof Extension 


Cover 


Outer and 
Inner Tail Gate 


Auxiliary 
Floor Front 


Lower Center 
Panel 



Fender 

Splash 

Guard 


Outer and Inner 
Tail Gate 


Tail Gate Lock Pillar 


Fuel Tank Cover 
Front and Rear 


Cushion and 


Auxiliary 
Floor Front 


Hinge Pillar 
Reinforcement 


Rear Floor Pan 


Auxiliary Floor Side Extensions 


iliary 
Floor Side 
Compartmenl 


Foot Well 



FIGURE 1 3 — Three Seat Station Wagon Rear 
Compartment Panels 


FIGURE 12 — Two Seat Station Wagon Rear 
Compartment Panels 


The rear pads are embossed with 
the word “lift” just ahead of the rear 
wheel. 

The front location is just to the rear 
of the strut rod to sill mounting brack¬ 
et on the sill. 


REPLACEMENT OF NEW 
PANELS 

In cases of damage to the various 
panels of the body, where replacement 
will be required, careful examination 
should be made as to the extent of the 
damage to determine which panels will 
be required for replacement. 

In most cases, the weld joints of one 
panel to another are visible and it can 
be easily determined how they may be 
separated for installation of a new 
panel. 

GALVANIZED PANELS 

As an added protection against 


rust, many of the outer panels are gal¬ 
vanized, which, of course, requires a 
neutralizer prior to painting. The di¬ 
rections on the container of all paint 
materials should always be followed 
to the letter, for best possible results. 


DOORS 

The complete door with outer and 
inner door panels flanged and welded 
together and primed, are available as 
well as the outer panel only. 

These may be used in those cases 
where the inner panel and pillar as¬ 
semblies are not damaged saving the 
extra expense of using a complete 
door. 

FRONT END 
SHEET METAL PANELS 

HOOD 

The hood consists of an inner and 


outer panel flanged and welded to¬ 
gether with the hinge and hood lock 
mounting brackets welded to it. 

Hood Alignment 

The hood hinge to hood mounting 
holes are enlarged for front or back, 
or side to side adjustments. 

In the event that the hood is low in 
relation to the cowl top, shim between 
the hinge and the hood with flat wash¬ 
ers. 


Shim 



FIGURE 15 - Hood Hinge 
Hood Lock 

The hood lock release control lever 
is located in the center of the grille. 

To release the hood lock shoulder 
bolt and safety catch, the release lever 
must be pulled forward its full travel. 
Then the hood can be raised. 

If the release lever is not pulled for¬ 
ward its full travel, the lock bolt will 
release, but the safety catch will re- 


Front Rear 
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main engaged to the lock bolt mount¬ 
ing plate. 

The hood must then be pushed down 
slightly, and at the same time the re¬ 
lease lever must be pulled forward. 
Then the hood can be raised. 


Side to Side Hood Lock Hood Lock Safety 
Adjustment Plate Bolt and Catch 



FIGURE 1 6 — Hood Lock and 
Safety Catch 

The hood lock shoulder bolt must 
engage the lock plate completely at 
90° to effect positive locking. 

The lock bolt is threaded into the 
mounting plate and can be lengthened 
or shortened as required to provide 
full engagement. A lock nut on the 
hood lock bolt must be secured to re¬ 
tain the adjustment made. 

Hood rubber bumpers mounted on 
the radiator baffle upper reinforcement 
are adjustable up or down to align 
the hood with the top of the fenders. 

FRONT FENDER REMOVAL 

Remove the outboard headlamp 
doors, sealed beam units, radiator 
grille, and front bumper. 

Remove the fender to wheelhouse 
bolts. 

Remove the front brace to fender 
bolt. 

Remove the cowl side ventilator 
panel and remove the two front body 
pillars to fender bolts through the 
opening in the pillar. 

Remove the bolt directly below the 
front body pillar. 


Bolt 



FIGURE 17 — Fender to Pillar Bolt 
Locations 

RADIATOR GRILLE 

The grille is a one piece stamping 
of anodized aluminum alloy. A black 
satin paint between the verticle bars 
accents the polished aluminum. 

The headlamp bezel and seal beam 
must be removed from the outside 
headlamps only in order to remove 
the grille. 

The grille is fastened with hexagon 
head sheet metal screws. 

REAR QUARTER OUTER PANEL 
(Rear Fender) 

The rear quarter outer panel for¬ 


merly referred to as rear fender, is 
bolted and welded to the body. 

On Sedan models it is bolted to the 
belt rail with two bolts, one is acces¬ 
sible from the trunk compartment, 
while the other is only accessible after 
the roof extension trim panel is re¬ 
moved. 

On Station Wagon models, it is bolt¬ 
ed to the tailgate opening pillar with 
two bolts, which are accessible when 
the tailgate is open. 

On Sedan models, it is welded to 
the rear body pillar and along the 
rear deck drain trough, and to the 
outer wheelhouse panel, along the 
lower edge from the rear body pillar 
to the lower center panel. It is also 
welded to the upper deck center panel. 

On Station Wagon models, it is also 
welded along the rear quarter win¬ 
dow. 

Removal 

Remove the rear seat cushions and 
back and the storm strip. 

Remove the rear window assembly 
on Sedan models, and the rear quar¬ 
ter window on Station Wagon models. 

Remove the roof extension trim pan¬ 
el on Sedan models, and the rear 
quarter side trim panel on Station 
Wagon models. 

Remove the deck sealer rubber on 
the side where the rear quarter outer 
panel is to be removed on Sedan 
models. 

Remove the rear door scuff plate. 

The rear bumper, tail light, and the 
mouldings must also be removed. 

Drill out all spot welds in the deck 
drain trough, and at the rear body pil¬ 
lar pinch weld flange, from the belt 
line down to the floor. 

Do not drill beyond the thickness of 
the panel metal that is to be removed. 

Grind the spot welds along the low- 



FIGURE 1 8 — Grille Mounting Screw Locations 
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Bolt Removed From Trunk Bolt Behind Trim Panel 


Dotted Lines Indicate Welds 



FIGURE 19 — Rear Quarter Outer Panel Bolt and Weld 
Locations — Sedan Models 


FIGURE 20 — Rear Quarter Outer Panel Bolt and Weld 
Locations — Station Wagon Models 


er edge of panel to outer wheelhouse 
panel from the rear body pillar to the 
rear of the fender. 

At the lower deck center panel, it 
may be necessary to cut the flange. 
Remove all bolts, Figures 19 and 20. 

Installation 

The body to rear quarter panel con¬ 


tact areas must be smooth and clean. 

Apply a suitable rust preventative 
to the mating surfaces such as a weld 
primer listed in the Parts Book. 

Drill !4" holes 3" apart in the new 
panel for puddle welding or spot weld¬ 
ing. 

Install all bolts. 


Undercoat the panel and seal all 
joint seams under the panel. 

Install the window, seat back and 
cushion trim panel. 

Paint rear quarter outer panel. 

Then install deck sealer rubber, 
stormstrip, bumper, tail light and 
mouldings. 


Dotted Lines Indicate Welds 
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FIGURE 21 — Frame Dimensions 
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REMOTE CONTROL AND 
WINDOW REGULATOR 
HANDLES 

The remote control and window 
regulator handles have serrations on 
the inside, which align with the serra¬ 
tions on the shafts of the remote con¬ 
trol and window regulator units. 

The handles are fastened to the re¬ 
mote control and window regulator 
shafts by a small “U” shaped spring 
clip which springs into a groove around 
the shafts (Fig. 1). 



FIGURE 1 — Remote Control Showing 
Shaft, Serrations, and Locking 
Groove for Handles 


After the water dam paper is in¬ 
stalled, a tapered coil spring is installed 
over each shaft and rests on the shaft 
through the trim panel hard board and 
against the inside surface of the trim 
panel upholstery. This provides suf¬ 
ficient pressure against the handle to 
prevent looseness (Fig. 2). 

The window regulator and remote 
control handle attaching parts consist 
of a “U" shaped spring clip, nylon 



Tapered End to Door 


FIGURE 2 — Tapered Coil Springs on 
Remote Control and Window 
Regulator Shafts 


washer, and tapered coil spring 
(Fig. 3). 



Control Handle 



Coil 

Spring 


a )i 


Removal 

Insert Remote Control and Window 
Regulator Handle Retainer Removing 
Tool J-7797-02, between the nylon 
washer and the handle base. Place the 
tool handle in line with the shaft of 
the handle to align the prongs of the 
tool with the slot on each side of the 
handle base to contact the ends of the 
“U’’ shaped spring clip. 

After the spring clip has been pushed 
out of the lock groove approximately 
one-quarter inch, the handle will be 
released from the shaft of the remote 
control or window regulator (Fig. 4). 



FIGURE 4 — Proper Position of Tool 
for Releasing Handle Spring Clip 


FIGURE 3 — Remote Control and 
Window Regulator Handles 
With Attaching Parts 

The nylon washer has a small flange 
around the inside hole of the washer. 
The washer is installed around the 
shaft with the flange through the door 
trim panel. The flat side of the washer 
is next to the handle base. 

NOTE: If the nylon washer is in¬ 
stalled with the flange next to the 
handle base it will be difficult to 
insert the handle removing tool to 
contact the prongs of the spring 
clip for handle removal. 


The spring clip will remain in the 
raised position when the tool is re¬ 
moved. 

NOTE: Tool in line with hand hold 

portion of handle. 

Installation 

The remote control handles should 
be set at uniform angles on all doors. 

The window regulator handles should 
be set with the knob toward the front 
of door with the window in a closed 
position. 

Push the spring clip down into the 
slots of the handle base. 
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J-7797-02 



FIGURE 5 — Removing Remote 
Control Handle 


Place the nylon washer on the handle 
base with the flange side up (Fig. 6). 



FIGURE 6 — Handle With Spring Clip 
And Nylon Washer Properly 
Installed 


Place the handle in the proper posi¬ 
tion. Push it on the remote control 
or window regulator shaft so the clip 
will spring into the locking groove 
around the shaft. 

DOOR ARMRESTS 

The door armrest is an assembly of 
two parts. A steel support with a 
moulded pad and a plastic frame. 
These two parts are fastened together 
by two metal tabs cut from the bottom 
of the steel support and pad assembly. 
The tabs are inserted into slits in the 
plastic frame with the ends twisted 
through the round holes in the bottom 
of the frame. Needle nose pliers may 
be used to twist these tabs for dis¬ 
assembly or assembly. 


The moulded pad is Polyurethane. 
The outer vinyl skin of this pad has 
the appearance of leather. The vinyl 
cover and pad is vulcanized to a steel 
support (Fig. 7). 


SuoDort And Pad Assembly 



FIGURE 7 — Door Armrest Assembly 

To fasten the armrest assembly to 
the door, two screws are inserted 
through the lower section of the arm¬ 
rest plastic frame; then through the 
door trim panel into two speed nuts 
which are clipped to cut-outs in the 
door inner panel (Figs. 8 and 9). 



FIGURE 8 — Door Armrest Fastened 


to Door 



FIGURE 9 — Armrest Fastening 
Speed Nuts 


DOOR TRIM PANEL 

The door trim panel consists of a 
ragboard, padding, and trim material 
covering, all assembled into one unit. 

The base or ragboard is a composi¬ 
tion that is processed into a hard board. 

The covering is a vinyl type material, 
in different colors and designs. The 


crease designs in the covering are 
pressed into the material by a dielectric 
process. The covering is then cemented 
to the ragboard. 

Some trim panels have a bright fin¬ 
ished “U” shaped moulding across the 
top and bottom edges. 

Other trim panels have a plain 
covering; then a pleated section is ap¬ 
plied as an overlay to the center por¬ 
tion of the panel. 

The overlays are oblong in shape 
with rounded corners and may be in 
cloth fabric or vinyl. Some have three 
inch vertical pleats over a soft Poly¬ 
urethane filler, others have three quar¬ 
ter inch horizontal pleats over a vinyl 
foam filler. 

The overlay edge is stapled to the 
trim panel and covered by bright fin¬ 
ished mouldings with nails for fasten¬ 
ing. 

The nail heads are concealed into 
the hollow section of the mouldings 
under a filler making each moulding 
with fastening nails one assembly. 

The moulding nails are inserted 
through holes in the trim material and 
ragboard then clinched over on the 
back surface. 

The door inner panel is recessed 
across the top at the bottom of the 
built-in moulding and across the bot¬ 
tom above the built-in kick panel. 

The door trim panel fits into this re¬ 
cessed section and is clipped to the 
door across the top—bottom and both 
sides (Fig. 10). 



FIGURE 10 — Fastening of Trim Panel 
to Door 

Removal 

Use Trim Panel Depressor Tool J-2631 
to pry the trim panel fasteners from 
door on both sides, top and bottom to 
prevent damage to the trim panel and 
prevent misalignment of the fastener 
in the trim panel (Fig. 11). 

CAUTION: Care should be exer¬ 
cised not to damage paint on door 
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J-2631 



Fastener 


FIGURE 1 1 — Removing Door Trim 
Panel and Fasteners From Door With 
Tool J-2631 Trim Pad Depressor 

when removing the trim panel 
fasteners at top and bottom. Tool 
J-2631 should be padded or taped 
when prying against the painted 
surfaces of the door. 

The remote control and window 
regulator handle springs should be 
taped to the water dam paper after 
the trim panel is removed from the 
door. 

The trim panel fasteners are inserted 
into square cut-outs in the trim panel 
ragboard to permit movement of the 
fasteners for alignment of trim panel 
to the door. 

CAUTION: Care should be exer¬ 
cised when installing the trim 
panel. Be sure the fasteners line 
up with the holes in the door metal 
panel. Press the fasteners in. Do 
not hammer. 

WATER DAM PAPER 

The water dam paper is held in place 
on the door inner panel by tape at the 
top, and a bead of adhesive sealer on 
each side. The bottom edges are in¬ 
serted into the two slits across the door 
inner panel. 

Extra care should be exercised not 
to tear this paper, particularly when 
removing the sides which are sealed. 

This paper should be installed in the 
manner described above. 

Apply water proof tape to cover all 
holes in paper (Fig. 1 2). 

OUTSIDE DOOR HANDLE 

The outside door handle is a push 
button to door lock trigger release type 
(Fig. 13). 



FIGURE 1 2 — Door Water Dam 
Paper Properly Sealed 



Insulation and Sealing Pads 


FIGURE 14 — Door Outside Handle 
Removal 



The rear end of the handle is held 
by a screw inserted through the door 
outer panel flange, visible when the 
door is open. The front end of the 
handle is held by a screw inserted 
through the door panel, visible when 
the door trim panel is removed and 
the glass is raised. 

Two small rubber pads which fit the 
outline of each end of the handle serve 
as an insulator and seal between the 
handle and the door outer panel. 

When the push button is pressed into 
the handle the push button rod con¬ 
tacts the door lock trip lever releasing 
the inside and outside lock latch. 

The movement of the push button 
compresses a coil spring. The spring 
returns it to the normal position when 
the push button is released. 

Door Handle Removal 

Remove the door trim panel. 

Crank window to raised position. 

Remove handle front end screw from 
inside of door. 

Remove handle rear end screw from 
door outer panel flange. 




FIGURE 15 — Door Outside Handle 
Components 


Keys and Key Lock Operation 

The key locks are controlled by two 
keys. The octagon head key operates 
the front door, ignition and tail gate 
locks. The round head key operates 
the glove compartment and trunk locks. 

A code number, stamped on each 
key, indicates a code number of the 
lock it operates. Coded keys or locks 
with keys are available in service when 
ordered by special part numbers. The 
code number stamped on the key should 
be furnished with the order. 

Key Lock Operation 

To lock or unlock the door or ignition 
lock, the keys are inserted into the lock 
with the key cuts pointing down. 

Locking Doors with Key 

On either door, turn the key one- 
quarter turn toward rear of car. This 
movement locks the doors. To remove 
the key from the key lock, turn the key 
back to the vertical position. 
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Unlocking Doors with Key 

Turn key one-quarter turn toward 
front of car, then turn key back to 
vertical position for removal of key 
from key lock. 

Unlocking Deck Cover 

Insert key with key cuts pointing 
down. Turn key one quarter turn to 
right. This movement of the key lock 
into the deck cover lock releases it 
from the lock striker and the cover will 
automatically raise. The key will auto¬ 
matically return to the vertical position 
for removal from the key lock. 

Locking Deck Cover 

The use of keys is not required for 
locking deck cover. The deck cover 
spring type lock automatically locks 
the deck cover when it is closed. 

DOOR KEY LOCK 

The lock is held against the inside 
surface of the door outer panel by a 
retaining spring. 

The lock cylinder housing has a 
groove on the top and bottom sides 
for the retaining spring to slide into. 
(Fig. 16). 



Retaining Spring Key Lock Shaft in Lock 


FIGURE 16 - Door Key Lock In Door 
Removal 

Remove door trim panel. 

Raise door glass. 


Slide retaining spring from lock cyl¬ 
inder housing. 

Remove retaining spring and key lock 
from door. 

Installation 

Place the key locking lever of the 
door lock in the neutral Unlocked 
Position, by inserting small screw 
driver through hole in door (used for 
the key lock) into door lock locking 
lever. Turn toward front of car as far 
as possible, and back one-quarter turn. 

Note the key lock holding boss on 
the key lock housing. Turn the housing 
so this boss will line up with the cut¬ 
out in the edge of the key lock hole in 
the door outer panel. The key should 
now be turned to a vertical position so 
it can be removed and inserted into 
the lock, which will position the key 
lock shaft properly, for inserting into 
the locking lever of the door lock. 

Insert cylinder lock with key in lock 
through door panel. Guide the cylinder 
lock shaft into the door lock from in¬ 
side of door (Fig. 1 7). 



Guide Key Lock Shaft Boss on Lock in Line 
into Door Lock with Cut-out 

FIGURE 17 — Alignment of Key Lock 
For Installation In Door 

Hold cylinder lock firmly against the 
outer panel. Push retaining spring in 
the grooves of the lock housing (Fig. 
16). 

NOTE: In dusty territories , exposed 
locks should be thoroughly cleaned 
with a solvent to carry off any 
foreign matter or gummy sub¬ 
stance. Gasoline (one that does 
not contain lead) may be used , or 
the lock may be removed and 
cleaned with alcohol or benzol. 
Blow out with air hose , and lubri¬ 
cate. 

Lubrication 

Use fine flaked graphite, paraffin 
base oils or silicone lubricant. 


Removing Key Lock Cylinder 
From Housing 

Remove key lock from the door and 
insert key in lock, turn key to right as 
far as possible. This will turn the cyl¬ 
inder to a position at which the open¬ 
ing in the cylinder will appear at the 
opening of the lock housing and ex¬ 
pose the end of the retainer spring. 

Insert a large needle under retainer 
spring, prying end of spring upward 
for release of key lock cylinder from 
housing (Fig. 1 8). 



Lift Retaining Spring 


FIGURE 18 — Removing Key Lock 
Cylinder From Housing 




Pin—i Cylinder and Key 


n—i _ _ 

<p SjpSr 


Housing 


T 

Shaft Swivel Locking Groove 


FIGURE 19 — Key Lock Assembly 


Installing Key Lock Cylinder 
in Housing 

Slide swivel over end of shaft and 
insert swivel pin through hole in shaft. 

Raise shaft so pin will seat in bear¬ 
ing surface of swivel. 

Raise the assembly through cylinder 
lock housing. 

Install key in cylinder lock to depress 
tumblers, align the depressed tumblers 
with the retaining spring and the open¬ 
ing in housing. 
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Insert cylinder in housing as far as 
possible; turn key to left. This will per¬ 
mit the retaining spring in the housing 
to catch into the locking groove at the 
end of the key lock cylinder. 

DOOR LOCKS AND 
REMOTE CONTROLS 

Door Lock — Front Doors 

The door locks are a rotor, rotor 
ratchet latching, handle push button 
release type. 

The outside rotor has a housing over 
the top and outside edge. The housing 
and the bottom of the rotor serve as a 
male dovetail when the door is closed 
into the lock striker and female dove¬ 
tail assembly on the body lock pillar. 

The outside door handle, key lock, 
and the remote control serve only as 
lock operating controls. 

The remote control also serves to 
lock the door from the inside on the 
front doors. The rear doors are locked 
from the inside by a push button lock¬ 
ing control. 


Operation of Door Lock 
Outside Rotor 

The outside rotor is caused to revolve 
when it contacts the toothed section of 
the lock striker. The inside rotor ratchet 
is the locking unit for the outside rotor. 
Both rotors are mounted on a main 
shaft to rotate simultaneously as one 
unit under the spring tension of the 
latching cam. 

Latching Cam 

The latching cam lower section is 
held against the rotor ratchet by con¬ 
stant spring tension of the latch cam 
coil spring. 

The constant spring tension will per¬ 
mit the latch cam to raise, when the 
door is closed and the outside rotor 
rotates the inside rotor ratchet, when 
the outside door handle push button 
has been compressed against the lock 
contactor, or when the remote control 
handle has been raised to pivot the 
lock remote control lever raising the 
upper portion of the latching cam 

(Fig. 20). 


Lock Locking Lever 

The lock locking lever has a hook on 
the upper end that moves over the 
upper portion of the latch cam to block 
any upward movement of the latch 
cam and hold the lower portion into 
the rotor ratchet, thus locking the lock 

(Fig. 21). 

The pivot action of the locking lever 
to the locked or unlocked position can 
be operated by the remote control 
lever operating in the upper socket, or 
the key lock locking lever operating in 
the lower socket. 

The inside locking lever spring serves 
as an over center spring to assist in 
pivoting the locking lever to either the 
locked or unlocked position. 

Unlocking Lock and Opening 
Door From Inside 

When the remote control handle is 
pulled up to open the door, the link 
pulls the top portion of the remote 
control lever and raises the lower por¬ 
tion. 



Latch Cam Spring Latch Cam 


Lock Stud 


Remote Control 
Link and Slot 


Inside 


Outside Handle 


Rotor 


Lever 


Rotor Shaft 
Bearing 


Rotor 


Key Lock Locking Lever 


Inside Locking Lever Spring 


FIGURE 20 — Right Front Door Lock in Unlocked Position 



Hook Moved 
Over Latch 
Cam 


Movement 
of Handle 
Contactor 
Blocked 


Key Lock Locking Lever 


Inside 

Locking 

Lever 


FIGURE 21 — Right Front Door Lock in Locked Position 
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The lower portion of the remote con¬ 
trol lever when raised contacts the lock 
locking lever moving the hook section 
from the top of the latching cam top 
section and unlocks the lock. 

To open the door the lower portion 
of the remote control lever must con¬ 
tinue to move upward to raise the up¬ 
per section of the latching cam. 

When the upper section of the latch¬ 
ing cam is raised this movement also 
releases the lower section from the 
rotor ratchet releasing the rotor so the 
door will open from the lock striker. 

Locking with Remote Control 

When the remote control handle is 
pushed down to lock the lock the link 
pushes the top portion of the remote 
control lever of the lock against the 
locking lever placing the hook on the 
upper end over the top section of the 
latch cam. 

Locking With Key 

When the key is turned toward the 
rear of the car, this causes the key lock 
locking lever to pivot the locking lever 
placing the hook on the upper end 
over the latch cam. 

Unlocking 

When the door is locked by either 
the key or the remote control handle 
the same pivot action of the locking 
lever results. Therefore, the door may 
be unlocked by turning the key toward 
the front of the car, by pulling up on 
the remote control handle or by ro¬ 
tating the outside rotor which turns 
the inside rotor ratchet raising the 
latch cam that pivots the lock lever, 
and unlocking the lock. 

Safety Locking Feature 

If the door lock is locked by the key 
or the remote control while the door is 
open, the revolving of the rotor will 
pivot the lock lever to an unlocked 
position unlocking the lock by closing 
the door. 

THE FRONT DOOR CAN ONLY BE 
LOCKED AFTER THE DOOR IS CLOSED. 

Door Lock Maintenance 
and Lubrication 

Lubricate the door lock mechanism 
with light engine oil by removing the 
upper screw holding the door lock to 


the door lock pillar. Allow the oil to 
drip down to the inside face of the 
lock and on the back wall. Open and 
close the door several times so all 
working parts may operate to receive 
lubricant (Fig. 22). 


Remove Screw to Oil Inside of Lock 



FIGURE 22 — Lubricating Door Lock 

Also apply oil to rotor shaft and 
bearing. After this is done push handle 
button and spin the rotor in both direc¬ 
tions so oil will work into the shaft 
bearing (Fig. 23). 



FIGURE 23 — Spin Rotor in Both 
Directions After Applying Oil 


If the lock has been removed, wash 
it with gasoline to remove all dust, 
dirt, and gum. Dry with air, and apply 
Lubriplate to all working parts. 


REMOTE CONTROLS 

The front side of the remote control 
has a shaft to which the remote con¬ 
trol handle is fastened for the opera¬ 
tion of this unit (Fig. 1). 

The operating lever is riveted to a 
link which is slotted for its connection 
to the door lock. 

When the remote control handle is 
raised to open the door or pushed 
down to lock the lock a compression 
coil spring in the remote control will 
return the lock link and remote control 
handle to a neutral position. 

The spring is connected to each bot¬ 
tom side of the operating lever on the 
reverse side of the remote control unit 
visible when the housing is removed 
(Fig. 24). 



FIGURE 24 — Reverse Side of Remote 
Control with Housing Removed Show¬ 
ing Coil Spring Installed on Retaining 
Projections at Bottom of Operating 
Lever 

Remote Control Removal 
Front Door 

The remote control and link assem¬ 
bly can be removed without disturbing 
the door lock. 

Remove the door trim panel and 
water dam paper. Crank the window 
to the raised position. Remove door 
panel to remote control screws. Push 
the remote control to inside of door 
and lower to bottom of door. Push the 
link toward door lock moving the lock 
locking lever locking the lock. This will 
place the stud on the lock remote con- 
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trol lever in alignment with the slot in 
the link so the link can be removed 
from the lock. 

Move remote control and link toward 
front of door, so end of link can be 
moved out of access hole in door. 

Lift complete assembly from door 
(Fig. 25). 


removed from the door, with the fol¬ 
lowing operations: 

Remove door lock pillar to door 
lock screws. Lift lock and pull to in¬ 
side of door with a twisting move¬ 
ment so it will pass the outside handle 
push button rod and release key lock 
shaft (Fig. 26). 


remote control before installing 
trim panel and hardware. Perform 
the following operations: The holes 
in the door panel are elongated 
which permit moving the remote 
control to obtain proper adjust¬ 
ment for movement of the link to 
operate the lock. 



Handle Push Button Rod 




FIGURE 26 — Removing Door Lock 
With Twisting Movement To Pass 
Handle Push Button Rod 


With window down and door closed, 
open the door from inside using re¬ 
mote control handle. If the door lock 
does not release, move the control 
away from the lock. 

With the window down and door 
closed, push the remote control handle 
down as if locking the door from the in¬ 
side. Now operate the outside door 
handle. If the door does not lock and 
can be opened by the outside door 
handle, move the remote control 
toward the door lock. 


FIGURE 25 — Removing Remote Con¬ 
trol and Link Assembly From Door 

Door Lock Removal 
Front Door 

The door lock may be removed 
with the remote control or after it is 


Remote Control Lubrication 
and Adjustment 

Lubricate all bearing surfaces inside 
the remote control unit before installing. 

NOTE: Check the operation of the 
door handle , key lock , and inside 


Door Locks and Locking Control 
Rear Doors 

The rear door locks are similar to 
the front door locks with the exception 
of the key lock entrance and the lock¬ 
ing lever. 



Locking Link 


Remote Control 
Lever Free to 
Move 


Outside Handle 
Contactor Free 
to Move 

Inside Locking Lever 


FIGURE 27 — Rear Door Lock in Unlocked Position 



Only Outside Rotor Can Rotate 
Counterclockwise if Door 
Is in Open Position 


Remote Control 
Movement Blocked 


Inside Locking Lever 
in Locked Position 


Outside Handle Contactor Movement Blocked 

FIGURE 28 — Rear Door Lock in Locked Position 











8 


DOOR TRIM - HARDWARE AND GLASS 


The locking lever is completely con¬ 
trolled by the movement of the locking 
link. 

The rear doors can only be locked 
or unlocked by the locking control 
knob extending through the moulding 
at the hinge side of the door. 

The rear doors may also be locked 
by pushing the locking control knob 
down when the door is open. Then 
when the door is closed it will be 
locked, and cannot be opened by 
either the outside door handle or the 
remote control handle until the locking 
control knob is again raised. 

The right rear door lock is shown in 
an unlocked, and locked position in 
Figures 27 and 28. 

NOTE: Figure 28 illustrates the 
lock locking lever in a locked 
position blocking any movement 
of the outside door handle and 
the remote control handle. How¬ 
ever the lock latch cam can be 
raised to release its lower section 
from the rotor ratchet. Therefore 
the rotor and rotor ratchet are 
free to move when closing the 
door without unlocking the door 
lock. 

Rear Door Locking Control 
Crank, and Link Assembly 

The assembly is connected to the 
door locking lever, with the remote 
control assembly and is installed in the 
door as shown in Figure 29. 

The units are mounted to the door 
inner panel with the locking control 
rod operating between the door inner 
panel and the window regulator arm 
(Fig. 30). 

The remote control and link assem¬ 
bly or the locking control and link can 
be removed from rear doors as indi¬ 
vidual units. 


Both of these assemblies must be 
removed before the door lock can be 
removed. 

Removing Locking Control 
Crank and Link Assembly 

Remove door trim panel and water 
dam paper. 

Remove ash receiver mounting plate. 

Crank window up so glass bottom 
channel slide screws can be removed 
and slide removed from window regu¬ 
lator arm (Fig. 31). 


Slide to Bottom Channel Screws Removed 



FIGURE 31 — Removing Glass Bottom 
Channel Slide from Window 
Regulator Arm 


Move link down, raise glass and in¬ 
sert drift through hole in door above 
link and under glass bottom channel 
(Fig. 32). 

Crank window regulator arm down. 

NOTE: Before removing screw 
holding the control crank to door 
inner panel observe the boss on 
control crank inserted in hole of 
door panel. When this unit is in¬ 
stalled in the door the boss must 
be installed in the hole in this 
position. 

Turn knob counterclockwise to un¬ 
screw from control rod. 

Remove screw holding crank to door 
(Fig. 33). 

Lower crank and link to bottom of 
door. 



ing Glass in Raised Position 


Boss on Control Crank 
in Hole of Door Panel 



rJ 

f 


/ 




/ 
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FIGURE 33 — Rear Door Locking 
Control Crank Mounting to Door 



Crank 


Locking Boss on Crank 


Remote Control 


Remote Control Link 


FIGURE 29 — Right Rear Door Lock, Remote Control, and 
Locking Control Assembled as Installed in Door 



FIGURE 30 — Rear Door Locking Control, Crank and Link 
Assembly Installed in Door 
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To disconnect the link from lock, pull 
the link to move the lock locking lever 
toward door hinge pillar. This will 
place the locking lever tab in a posi¬ 
tion so the link can be lowered from 
under the tab and from hole in lock'- 
ing lever. 

Move center section of link from 
between window regulator arm and 
door inner panel to outside of regu¬ 
lator arm next to door outer panel. 

Move the crank and link toward the 
outer edge of the door hinge pillar so 
top of link may be moved to the inner 
side of the remote control link and out 
access hole in door inner panel for 
removal from door (Fig. 34). 



FIGURE 34 — Locking Crank in 
Position for Removal From Door 

Installation 

Assemble control crank to link and 
control rod to crank. 

Insert a 6" piece of metal tubing 
over end of control rod. This extension 
will assist guiding control rod through 
hole in top of door inner panel 
(Fig. 35). 


Tubing 



FIGURE 35 — Locking Control and 

Link Assembled for Installation 
In Door 

Insert the assembly into door to bot¬ 
tom of hinge pillar next to outer 
panel. 

Move upper end of link over top of 
remote control link next to division 
channel. 

Insert end of link into hole in lock 
locking lever and under tab. 


Carefully raise the locking control 
and insert end of tubing through hole 
in door inner panel. 

Remove tubing and screw on knob. 

Align boss on control crank and in¬ 
sert in top hole of door inner panel 
then fasten with screw (Fig. 33). 

Remote Control — Rear Doors 

The rear door remote control is the 
same as used in front doors shown in 
Figures 1 and 24. The link which is 
riveted to the remote control is dif¬ 
ferent for each door. 

Removal of Remote Control 

Remove door trim panel and water 
dam paper. Crank window to top of 
door. Remove ash receiver mounting 
plate. 

NOTE: Remote control link is be¬ 
tween division channel and door 

inner panel (Fig. 30). 

Remove division channel nut, lock 
washer and adjusting stud. Remove 
door inner panel to remote control 
screws. 

Lower remote control to bottom of 
door and move link under end of di¬ 
vision channel toward door outer 
panel. 

Push the link up so the lock remote 
control lever will move toward the 
door lock pillar. This will align the 
stud on the lock remote control lever 
with the slot in link so it can be 
removed. 

Move remote control and link 
toward door hinge pillar and raise to 
access hole in door inner panel for 
removal (Fig. 36). 



FIGURE 36 — Removing Remote 
Control and Link from Rear Door 


Door Lock Removal 
Rear Doors 

The rear door locks can be removed 
after the locking control and the re¬ 
mote control and link assembly have 
been removed. 


The lock with the remote control 
and link assembly can be removed as 
an assembly after removal of the lock¬ 
ing control and link assembly (Fig. 29). 

To remove the rear door lock after 
removal of the remote control and 
link assembly and the locking control 
assembly, remove door lock pillar to 
lock screws. Pull lock to inside of door 
and twist so it will pass the outside 
door handle push button rod. 

CAUTION: Clean and lubricate 
each assembly before installation. 
Check operation of door handles 
for remote control adjustment be¬ 
fore installing trim panel and 
hardware. 

WINDOW REGULATOR 

The window regulator serves as a 
control unit for raising and lowering 
the door glass. It has a single arm 
with a plastic roller on the outer end, 
which operates into a slide channel 
fastened to the glass bottom channel 
with two screws. 

A section of the arm sector includ¬ 
ing two teeth have been cut and bent 
outward so it will contact the clutch 
housing when the glass has been 
lowered. 

This stop feature is effective when 
the top of the glass is lowered to the 
top of the door and prevents the 
regulator arm gear from moving out 
of the clutch. 

A coil spring is connected to the 
arm sector that develops a spring 
tension as the window is lowered. 
The spring tension serves a dual pur¬ 
pose of absorbing shock between the 
natural movement of the glass while 
the car is being operated, and assist 
in lifting the glass when the window 
regulator is used to raise the glass. 

Window Regulator Removal 
Front Door 

Remove door trim panel and water 
dam paper. Crank window down 
about four inches so glass bottom 
channel slide and fastening screws 
can be removed. 

Place drift through hole in door and 
under glass bottom channel (Fig. 37). 

Remove screws and lower window 
regulator about two inches. Then pull 
slide channel from window regulator 
arm. Crank window regulator arm 
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Slide and Screws Drift Under Glass Channel 



FIGURE 37 — Glass Bottom Channel 
Slide and Fastening Screws 


down as far as possible. Remove ven¬ 
tilator division channel adjusting stud 
nut and lock washer. 

Remove door inner panel to window 
regulator screws. Lift window regu¬ 
lator arm up to access hole in door, 
so it will move to outside of door 
when the window regulator is pushed 
to inside of door against division 
channel; then pivoted to remove shaft 
from door (Fig. 38). 



FIGURE 38 — Window Regulator in 
Position to Remove Shaft from 
Opening in Door 


Lower window regulator inside of 
door to front lower corner, and raise 
arm to a vertical position so it will 
pass between division channel and 
door inner panel and be between 
division channel and door outer panel. 

Lift window regulator and remove 
through access hole in door (Fig. 39). 

Window Regulator Removal 
Rear Door 

Remove door trim panel and water 
dam paper. Remove ash receiver 
mounting plate (Fig. 30). Remove glass 
bottom channel slide fastening screws 
and the slide from window regulator 
arm (Fig. 31). Insert drift through hole 
in door panel under glass bottom 
channel (Fig. 32). 



FIGURE 39 — Removing Window 
Regulator From Door 


Remove door panel to window regu¬ 
lator fastening screws. Push window 
regulator to inside of door and remove 
through large access hole (Fig. 40). 



FIGURE 40 — Removing Window 
Regulator From Rear Door 


Lubrication 

Before the window regulators are 
installed wash in white gasoline and 
dry with air hose. Apply Lubriplate to 
the gear teeth and spring, also in the 
glass bottom channel slide section. 
Apply light oil on the small gear 
around the shaft; then operate with 
handle so lubricant will work in the 
shaft bearing surface. 

Adjustment 

The window regulator fastening 
holes in the door inner panel are 
elongated for movement of the elec¬ 
tric window regulator equipped cars. 

When installing a manual operated 
regulator, it should be moved to the 
middle of the elongated holes and the 
screws tightened as no alignment is 
required. 

DOOR SEALER RUBBERS 

The door sealer rubbers are moulded 
in two sections. One section for the 
sides and top of the aluminum frame, 
and one section for the door sides and 
bottom. Both sections are sponge rub¬ 


ber with a skin over the complete 
exterior. 

The upper section is designed with 
a lip on each edge of the bottom to 
fit into the grooved channel section of 
the aluminum frame. A cord is vul¬ 
canized into the center of the rubber 
to assist in maintaining the shape of 
its design. (Fig. 41). 



FIGURE 41 — Cross Section View 
Sealer Rubbers On Window Frame 

The lower section is designed to fit 
the contour of the door sides and 
bottom. It has a tempered steel wire 
vulcanized into the center section. The 
wire is formed with clip shaped sec¬ 
tions at approximately every four 
inches, which projects from the sealer 
rubber and are used to fasten it to the 
door. Tool J-5757 Door Sealer Rubber 
Clip Inserting Tool, must be used to 
prevent damage to the clips. The tool 
fits into the end of the clip to push it 
through the holes so the flared holding 
section will follow through the hole or 
into the hole sealer without any dis¬ 
tortion or spreading of the clip (Fig. 
42). 

The upper and lower sections are 
vulcanized together making the com¬ 
plete sealer rubber one unit. 

Each door has holes properly 
spaced for each clip in the sealer 
rubber. A black polyethylene weather¬ 
strip hole sealer is installed into some 
of these holes; then the weatherstrip 
clip is pushed into the clip and hole 
sealers. 

Sealer Rubber Removal 

First remove the lower portion that 
is clipped to the door. Start at the 
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Wire and Clip in Sealer Rubber 



FIGURE 42 — Section of Sealer 
Rubber — Front Lower Corner 
of Front Door 

door lock. Carefully pull the rubber 
away from the door to locate the 
upper clip. Use needle nose pliers, 
carefully grip the clip and squeeze it 
next to the rubber and pry the clip 
from the hole in the door. Proceed to 
each clip down the lock pillar, across 
the bottom, then up on the hinge pil¬ 
lar (Fig. 43). 



FIGURE 43 — Removing Sealer 
Rubber Clip With Needle 
Nose Pliers 


To remove the upper portion of the 
rubber from the window frame, care¬ 
fully twist the rubber to assist in re¬ 


moving the inner lip from its groove 
in the frame. Apply a rubber cement 
solvent, between the rubber and the 
frame to soften the adhesion of the 
cement. 

To prevent stretching or damaging 
the rubber, use a narrow putty knife 
to loosen it at the bottom as it is be¬ 
ing removed. 

Sealer Rubber Installation 
to Door 

Before installing sealer rubber, re¬ 
move all rubber cement and dust from 
the rubber and frame, with a cloth 
dampened with rubber cement solvent. 

Install lower portion to door first; 
then upper portion to window frame. 

Use Tool J-5757 and carefully push 
the two clips into the holes at the top 
of the door hinge and lock pillars 
(Fig. 44). 


Forked End of Tool in End Clip 



FIGURE 44 — Tool J-5757 Inserting 
Clips Into Hole of Door 

Lower the door glass and lay the 
top portion of the rubber on top of 
the door through the window opening. 

Align the rubber to its proper loca¬ 
tion on each pillar and across the 
bottom of the door. Push in each end 
clip of the bottom section into door, 
then all clips across the bottom. Push 


in the lower clip on each side of each 
pillar and then each clip on each pillar 
from bottom to top. 

Sealer Rubber Installation to 
Window Frame 

Apply a light film of rubber cement 
in the channel section of the window 
frame. 

Twist the rubber slightly raising the 
inside lip and in this position push the 
outside lip into the outer groove of 
the frame (Fig. 41). 

To install the inside rubber lip, push 
the rubber toward the outside to hold 
the outer lip in the frame outer groove. 
Use a fibre or hardwood tool shaped 
like a screw driver, to compress the 
inner lip of the rubber into the inner 
groove of the frame. With a slight 
twisting of the rubber to lower the 
inside lip the tool may be moved along 
the inside lip in a sliding movement. 
(Fig. 41). 

NOTE: If the rubber is very soft 
and appears sticky and difficult to 
install in the frame , apply rubber 
cement solvent to the bottom of 
the rubber and channel section of 
the frame; then follow the installa¬ 
tion procedure. 

CAUTION: Care must be exercised 
not to stretch the rubber at re¬ 
moval or installation. 

See that the drain holes in the 
bottom of the doors are not cov¬ 
ered or closed. 

New Sealer Rubbers 

Replacement door sealer rubbers 
are coated with a powder to prevent 
stickiness while in stock. 

Remove all powder with a cloth 
dampened with white gasoline before 
installation. 

Maintenance of Sealer Rubbers 

Cold weather has a tendency to 
cause the door sealer rubber to harden, 
and lose some of its resiliency. This 
may cause the door to be loose in its 
opening, resulting in noise. 

In service, use a cloth dampened in 
white gasoline and clean all the dirt 
from the sealer rubbers on the doors. 

Clean all the dirt from the body 
pillars and from all the points where 
the rubber contacts the body. 
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Apply a good rubber softener solu¬ 
tion or silicone to the sealer rubber. 
In some cases where it is dry, a second 
application may be necessary to ob¬ 
tain desired results. 

CAUTION: Do not use graphite , 

brake fluid , or any wax on sealer 

rubbers. 

DOOR WINDOW FRAME 
WEATHERSEAL 

Weatherseal rubbers for the top and 
sides of the window frame are inserted 
into a grooved channel section of the 
window frame as shown in Figure 41. 
These are used in addition to the door 
sealer rubbers, to seal the outer edge 
of the window frame to the body and 
serve to wipe any water from the body 
opening around the window frame 
when the door is opened. Maintenance 
is identical to door sealer rubbers. 

DOOR WINDOW ALUMINUM 
FRAME 

The window frame is inserted to the 
inside of the door at the top of the 
hinge and lock pillars on all doors. It 
is fastened with two screws inserted 
from the outside through each door 
pillar to the frame. 

The lower fastening screw on the 
lock pillar of the rear door is inserted 
through a large hole in the pillar outer 
panel; then through a bracket inside 
the door to the frame. The access hole 
in the pillar is closed by a plug. 

The front upper part of the front 
door frame supports the front and top 
of the ventilator and division channel 
assembly which is inserted into the in¬ 
side channel section of the frame then 
fastened with three screws inserted 
through the top surface of frame to 
the ventilator assembly. 

The rear upper part of the rear door 
frame supports the rear and top of the 
stationary window and the top of the 
division channel. The stationery glass 
is inserted into the inside channel sec¬ 
tion of the window frame and the rear 
channel section of the division chan¬ 
nel. One screw is inserted through the 
top surface of the frame to the top of 
the division channel. 

The glass slide channel is clipped to 
the inside channel section from the top 
of the ventilator division channel across 
the top of the door and down the lock 


pillar on front doors and the hinge 
pillar on rear doors. 

The top and side surface of these 
window frames have a channel section 
next to the body when the door is 
closed and a groove at the bottom of 
the outside flange. 

The door sealer rubbers are ce¬ 
mented into the channel section and 
an additional weatherseal rubber is 
inserted into the groove (Fig. 41). 

The window frame is curved from 
the top to bottom to conform with the 
ventilator and door window glasses. 

To remove or replace any of the 
parts assembled to the window frame 
the frame must be removed from the 
door with such parts assembled to it 
and then disassembled replacing the 
individual part required as listed in 
the following: 

NOTE: The door sealer rubber or 
weatherseal SHOULD NOT BE 
REMOVED from the frame unless 
they are to be replaced or the 
window frame is to be replaced. 

REPLACEMENT OF WINDOW 
FRAME ONLY — The frame should be 
removed from the front door with only 
the glass slide channel. 

On rear doors the frame should be 
removed with the glass slide channel 
and the division channel and stationary 
window assembly. 

REPLACEMENT OF VENTILATOR 
AND DIVISION CHANNEL ASSEMBLY 
ONLY — The frame should be removed 
from the door with the front door sealer 
rubber and weatherseal, ventilator and 
division channel assembly and glass 
slide channel all assembled to the 
frame. 

REPLACEMENT OF DIVISION CHAN¬ 
NEL AND STATIONARY WINDOW 
ASSEMBLY ONLY — The frame should 
be removed from the rear door with 
the door sealer rubber, weatherseal, 
division channel and stationary glass 
assembly, and glass slide channel all 
assembled to the frame. 

REPLACEMENT OF GLASS SLIDE 
CHANNEL ONLY — The frame should 
be removed from the front door with 
door sealer rubber, weatherseal and 
glass slide channel all assembled to 
frame. 

REPLACEMENT OF GLASS SLIDE 
CHANNEL ONLY — The frame should 
be removed from the rear door with 
the sealer rubber, weatherseal, divi¬ 


sion channel and stationary window 
assembly, and glass slide channel all 
assembled to frame. 

REPLACEMENT OF DOOR CURVED 
WINDOW GLASS ONLY — The frame 
should be removed from the door with 
door sealer rubber, weatherseal (venti¬ 
lator and division channel assembly on 
front doors. Division channel and sta¬ 
tionary glass assembly on rear doors), 
glass slide channel and WITH or 
WITHOUT the window glass and bot¬ 
tom channel assembly all assembled in 
frame. 

Door Window Frame Removal 
Front Doors 

Remove door trim panel and water 
dam paper. 

Remove ventilator division channel 
adjusting nut, lockwasher and stud. 

Open ventilator and remove screw 
through bottom of ventilator rubber to 
speed nut of door reinforcement (Fig. 
45). 



FIGURE 45 — Removing Ventilator 
and Division Channel Fastening 
Screws to Door 


Remove sealer rubber from sides and 
bottom of door. Raise to top of frame 
and tie at the front and rear (Fig. 46). 

Crank window down. 

Remove screws from door hinge and 
lock pillars and raise window frame 
with all parts installed (Fig. 47). 
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FIGURE 51 — Location of Screw 

Holding Division Channel Center 
Bracket to Rear Door 

Remove door hinge and lock pillar 
to window frame screws. 

Raise window frame to top of door 
releasing the bottom of the frame from 
top of door hinge pillar. 

Crank window down so rear edge 
of glass will move away from bottom 
of center glass channel. 

Raise front of frame at hinge pillar 
to free bracket at bottom of center 
glass channel from bracket in door and 
the complete assembly can be raised 
from the door (Fig. 52). 

If the glass is to be removed after 
the window frame is removed, crank 
the glass up. 

Lift the rear edge of glass bottom 
channel to top of door support bracket 
then slide the glass off the window 
regulator arm and out of door (Fig. 53). 

The door glass and bottom channel 
assembly can be removed with the 
window frame by cranking the glass 
up so the glass bottom slide channel 
screws and slide channel can be re- 


FIGURE 46 — Sealer Removed From 
Door and Tied to Top of Window Frame 


FIGURE 48 — Removing Door Glass 
and Bottom Channel Slide From 
Window Regulator Arm 
and Door 

The door glass and bottom channel 
assembly can be removed with the 


window frame by cranking the win¬ 
dow up so the glass bottom slide chan¬ 
nel screws and slide channel can be 
removed from the glass bottom chan¬ 
nel and window regulator arm (Figs. 
31 and 37). 

Raise frame and glass and tie a cord 
around the bottom channel and top of 
window frame. Lift the complete as¬ 
sembly from door (Fig. 49). 


Rubber Setting Channel 


FIGURE 49 — Removing Window 
Frame From Front Door With 
Glass And All Parts Installed 


Place the assembly on a clean 
padded bench and remove or replace 
the parts required. 


Door Window Frame Removal 
Rear Doors 


Remove door trim panel and water 
dam paper. 

Remove sealer rubber from door and 
tie it to top of window frame. 

Insert small screw driver under lip 
of window frame access hole plug and 
push to inside of door and remove 
(Fig. 50). 


Window Frame Access Hole Plug 


Adjusting Nut and Stud 


FIGURE 50 — Removing Hole Rubber 
Cover Rear Door 


Remove division channel adjusting 
nut, lockwasher and stud from bottom 
of division channel. 

On first production cars a screw is 
inserted through the division channel 
center bracket to a speed nut on the 
door support. 

The screw is accessible by lifting the 
inside lip of the stationary window 
bottom sealer rubber for removal 

(Fig. 51). 

On later production cars the new 
location for this screw will be through 
the door finished panel, also shown in 
Figure 51. 


Second Type Location 


FIGURE 47 — Removing Window 

Frame From Front Door With All 
Parts Installed 

Place the assembly on a clean 
padded bench and remove or replace 
the parts required. 

If the door glass and bottom chan¬ 
nel assembly requires removal, it is 
only necessary to lift the front end of 
the glass, move it toward front of 
door so the glass bottom channel slide 
channel will pass below the door belt 
weatherstrip and on top of the sup¬ 
port. 

In this position the glass bottom 
channel slide will move off the roller 
on the window regulator arm and the 
glass can be removed from the door 
(Fig. 48). 
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FIGURE 52 — Rear Door Window 
Frame Raised to Top of Door 
Releasing Frame From 
Hinge Pillar 




FIGURE 53 — Removing Rear Door 
Glass After Window Frame Has 
Been Removed 


moved from the glass bottom channel 
and window regulator arm. 

Raise the frame with the glass and 
tie a cord around the bottom channel 
and top of frame as shown in Figure 
49. Lift the complete assembly from 
the door. 

Place this assembly on a clean 
padded bench and remove or replace 
parts as required. 

Door Window Frame 
Adjustment 

Before tightening the screws holding 
the door window frames to the door 
hinge and lock pillars, the top of the 
window frame should be pulled toward 
the body, the door closed and a care¬ 
ful inspection made to see that the 
window frame sealer rubber seals 
properly at the front, top, and at the 
body lock pillar. After adjustment is 
made, the screws can be tightened 
securely. 

DOOR GLASS AND BOTTOM 
CHANNEL ASSEMBLY 

All door glasses are set into the bot¬ 


tom channel with a rubber glass set¬ 
ting channel. 

The top edges of the rubber setting 
channel have tapered lips that extend 
over the top edges of the glass bottom 
channel when the glass is installed into 
the channel (Fig. 49). 

Two brackets are welded to the bot¬ 
tom of the glass bottom channel to 
which a slide channel is fastened with 
screws. 

The slide channel is removable to 
disconnect the window regulator arm 
from the slide channel (Fig. 31). 

CAUTION: Extra care must be 
exercised not to bend or distort 
the bottom channel during re¬ 
moval or installation in glass re¬ 
placements. 

VENTILATOR AND DIVISION 
CHANNEL ASSEMBLY 

Front Door 

The assembly consists of the ventila¬ 
tor steel channel, division channel as¬ 
sembly, weatherstrip, glass frame, and 
glass. 

The frame and glass assembly is 
operated by a locking type handle 
mounted to the bottom of glass frame. 
The movement of the frame is con¬ 
trolled by friction created by the ad¬ 
justment of a coil spring on the lower 
pivot. The lower pivot shaft is riveted 
to the bottom of the chrome glass 
frame. 

The ventilator frame and glass pivots 
at the top on the pivot pin. 

The pivot pin bracket is fastened to 
the top of the ventilator frame channel 
with two screws. The pivot pin extends 
through a socket at the top of the 
chrome glass frame. The socket bracket 
is welded to the side of the glass 
frame. 

The assembly is fastened to the front 
of the door aluminum frame by three 
screws through the frame to the venti¬ 
lator and one screw through the bot¬ 
tom of the weatherstrip and frame to 
a speed nut on the door support 
bracket (Fig. 45). 

Ventilator Assembly Removal 
From Door 

The assembly is removed from the 
door as a unit with or after removal 
of the window frame (Fig. 47). 


After the assembly is removed from 
the door and window frame it may be 
disassembled for replacement of its 
various parts or adjustment for proper 
operation of the frame and glass in 
the assembly (Fig. 54). 



Friction Unit 
Stop Washer 


Lower Pivot Nut 




Adjusting Stud 
Lock Washer 
and Nut 


Upper Pivot 
Pin Bracket 


Upper Pivot 
Pin Socket 


FIGURE 54 — Ventilator Assembly 


Ventilator Disassembly 

The chrome frame and glass may be 
removed by removing the upper pivot 
bracket and disassembly at the lower 
pivot shaft (Fig. 55). 



Upper Pivot Pin Bracket 
Removed From Ventilator Frame 


Pivot Pin Socket 
Welded to Glass Frame 


Stop Washer 
Washer 
Pivot Nut 


FIGURE 55 — Removing Ventilator 
Frame and Glass 


NOTE: Particular attention should 
be given to the relative position of 
the spring and washers as they 
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are removed , that they may be as¬ 
sembled in the same manner. Also 
note the position of the friction 
stop. 

Remove lower pivot nut, spring, steel 
and fiber washer. 

Lift glass and frame to remove lower 
pivot from slot in ventilator channel and 
weatherstrip. 

Ventilator Rubber Weatherstrip 
Removal and Installation 

After the frame and glass is removed, 
the weatherstrip can be removed from 
the channel section of the ventilator 
and division channel assembly. 

Apply a liquid soap solution to the 
weatherstrip for ease of installation 
into the frame channel. 

Assembly 

Be sure the friction unit stop is in¬ 
stalled properly on the bottom pivot 
as shown in Figure 55. 

The distance of travel of the glass to 
the full open position is controlled by 
this stop. It turns with the pivot until 
it is stopped by the frame bracket as 
the ventilator is being opened. 

Door Ventilator Friction 
Adjustment 

The glass and frame assembly must 
not bind on the weatherstrip when 
opening and closing the ventilator as¬ 
sembly. 

Excessive play in the glass frame 
may develop from looseness of the 
glass frame shaft at the lower friction 
bracket. This can be corrected by 
tightening the friction nut at the lower 
pivot to increase the spring tension. 
Tighten the nut so the ventilator glass 
will remain in any open position se¬ 
lected. 

The friction should not cause hard 
operation, yet be strong enough to 
hold the window open while driving at 
average speeds. 

Excessive tightness in movement of 
the glass frame would indicate the 
lower pivot nut is too tight, the lower 
pivot requires lubrication or the upper 
pivot rivet is binding. 

Ventilator Division Channel 
Adjustment to Door 

Adjust the division channel support 
stud in or out at bottom so that glass 


will travel straight up and down in 
channel and not bind on either side; 
then move it against the edge of the 
glass and tighten the lock nut to hold 
this position. 

Door Ventilator Handle 

When the ventilator is closed and 
the handle is turned to a horizontal 
position the end of the handle bears 
against the division channel locking 
the ventilator. 

It is fastened to the ventilator glass 
frame with a pin. 

A small wave washer between the 
handle and the glass frame maintains 
the tension on the handle while it is in 
the released position. 

Use small drift to push pin, which 
will release the handle from the shaft 
on ventilator frame (Fig. 56). 



FIGURE 56 — Door Ventilator 
Handle Removal 


REAR DOOR STATIONARY 
WINDOW 

The curved stationary glass is set 
into the inside channel section of a 
moulded weatherstrip. The front edge 
of the glass and weatherstrip assembly 
is set into a channel section of the di¬ 
vision channel. This complete assem¬ 
bly is then mounted to the window 
frame. 

The rear edge of the glass and 
weatherstrip is set into the inside chan¬ 


nel section of the window frame and 
the top of the division channel fastened 
with a screw through the window frame. 

This complete assembly is removed 
and installed into the door with the 
window frame (Fig’s. 50, 51, and 52). 

When installing the glass and 
weatherstrip assembly into the divi¬ 
sion channel and window frame, the 
use of liquid soap on the weatherstrip 
provides ease of insertion of the 
weatherstrip into the channel sections 
of these parts. 

DOOR DIVISION CHANNEL 
Front Door 

This assembly is a part of the ven¬ 
tilator assembly. It has a sealer rub¬ 
ber on the front edge to seal the edge 
of the ventilator glass when it is 
closed. On the door glass side there is 
a felted glass slide channel for the 
edge of the door glass to operate in. 
A threaded bracket is welded to the 
bottom for an adjustable stud. The ad¬ 
justment of this stud in or out will 
move the division channel so the glass 
can be raised or lowered without 
binding. The other end of this stud is 
inserted into a slot in the door inner 
panel, so the division channel can be 
moved to the edge of the door glass 
and fastened with a lock washer and 
nut (Fig. 54). 

Rear Door 

This assembly is an individual unit 
for rear doors and has a channel sec¬ 
tion for the stationary window and 
weatherstrip assembly to be set into. 
It has a glass slide channel and is ad¬ 
justable in the same manner as the 
front door unit for alignment to the 
door glass (Fig’s. 50 and 51). 

DOOR GLASS SLIDE CHANNEL 

The “U” shaped glass slide channel 
is electro galvanized steel with a rub¬ 
ber compound cover. The inside sides 
are covered with a pile type fabric 
liner, and the base has a felt lining. 
The outer edges have a stainless steel 
bead crimped over the complete 
assembly. 

The “U” shaped retaining clips fit 
over the outside base and down on 
each side of the channel. Each clip has 
two prongs which extend through the 
base of the channel and are clinched 
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over on the inside under the felt lining. 
The clips are spaced about five inches 
apart on the top of the door and 
about six inches apart on the side. 

When the glass slide channel is in¬ 
stalled into the inside channel section 
of the aluminum frame the lower edges 
of the clip spring into the retaining 
groove on each side of the frame 
(Fig. 57). 

Clip in Retaining Groove 





Glass Slide Channel and Clip Assembly 

FIGURE 57 —Cross Section View Glass 
Slide Channel and Clips Window 
Frame and Channel In Frame 

Removal 

To remove the channel from the 
window frame, after it has been re¬ 
moved from the doors, each of the 
clips at the top section must be com¬ 
pressed to release them from the 
flanges of the inside recess in the 
frame. Otherwise damage to the glass 
slide channel and clips will result and 
a new slide channel must be installed. 

The clips may be located by insert¬ 
ing a putty knife blade between the 
slide channel chrome bead and recess 
in window frame. When the clip is lo¬ 
cated, insert another putty knife be¬ 


tween the side of clip and side of 
frame recess. Pry the clip side against 
the glass slide channel to release it 
from the recess; then down under the 
clip to remove the channel and clip 
from the window frame. 

This operation should be started at 
the top edge next to the division chan¬ 
nel, removing the top section. Then 
slide the vertical section down and out 
the bottom end of the window frame. 

DOOR BELT WEATHERSTRIP 
INNER AND OUTER 

The weatherstrips have a galvanized 
coated steel base. The door glass 
side has an oval shaped filler covered 
with a mohair pile fabric lining all 
being cemented and crimped to the 
base and on each edge. The top edge 
has a stainless steel bead crimped to 
the base and fabric material. 

The back side of the base has a 
special type clip clinched to it. This 
clip center section is inserted into ob¬ 
long holes of the door inner and 
outer panel flanges. 

The weatherstrips serve as a seal for 
the surface of the glass and a cushion 
to prevent side movement. 

The weatherstrip can be removed 
from the door when the top of the 
glass has been lowered below the 
bottom edge of the weatherstrip or 
the glass is removed from the door. 

Removal 

The center section of these fastening 
clips have a locking burr or notch on 
each side and to move this burr 
through the holes in the door panels 
without pulling the clips from the 
weatherstrip requires extra care and 
handling. 

A small screw driver inserted be¬ 
tween the door panel flange and the 
center section of the clip moving the 
top of the weatherstrip away from the 
door flange at each clip. Pushing the 
screw driver down on the end clip and 
prying it upward will remove it from 
the door (Fig. 58). 

Start this procedure at the lock pillar 
on front doors and work toward ven¬ 
tilator. On rear doors start at hinge 
pillar and work toward division channel. 

Installation 

Before installing the weatherstrips, 
check each slot in the flanges of the 



FIGURE 58 — Prying Center Section 
of Clip Up For Removal From Door 


door and if they are distorted straight¬ 
en them. 

Insert the center section of each clip 
into each slot of the door; then push 
weatherstrip down to its proper posi¬ 
tion. 

DOOR HINGES 

Each hinge has two arms, a male 
arm section fastened to the body pil¬ 
lars and a female arm section fastened 
to the door. 

The arms operate on hinge pins that 
are serrated at the top. The serrations 
bite into the top half of the female 
section of the hinge to prevent the pin 
from turning when the door is moved. 
This confines the moveable surface of 
the pin to the male arm section of the 
hinge. 

All hinge pins are spiral grooved to 
retain and distribute lubricant to the 
complete moveable section of the 
hinge on the pin. 

Door Check and Stops 

The front and rear doors are pro¬ 
vided with door check and stops in¬ 
corporated into the front door upper 
hinge and the rear door lower hinge 
(Fig s. 59 and 60). 

To retard the movement of the door 
before it reaches the half way open 
position, a coil spring compression is 
produced by the door check feature 
of the hinge. 

To compress the hinge spring re¬ 
quires extra pressure to move the 
door. This occurs when the door is 
moved from either the closed or full 
open position to the half open posi¬ 
tion. The hinge spring will start to re¬ 
lax upon any movement of the hinges 
or door in either direction from this 
position. The relaxing spring tension 
is strong enough to move the door 
automatically. 
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Compression Spring 


Oil “V” Grooves 


Short Curved Link 


Check Link 


FIGURE 59 — Front Door Upper Hinge in Open Position 
Links Extended in Stop Position 



FIGURE 60 — Rear Door Lower Hinge in Open Position 
Links Extended in Stop Position 


This check feature serves to help 
hold the door in either position. It also 
assists in moving the door from the 
half open position to either the closed 
or full open position. 

Door stops are also built into these 
hinges through the operation of the 
door check links. They are designed 
to limit the distance of door travel to 
a specified open position. This occurs 
immediately after the release of the 
door check coil compression spring 
and at the time the links are fully ex¬ 
tended (Fig. 59 and 60). 

Door Check Assembly 

One end of the check link arm is 
fastened with a pin to the bottom in¬ 
side edge of the door female hinge 
arm. The other end of the link retains 
the front end of a coil compression 
spring. The rear end of this spring is 
set over a retaining projection on the 
outside bottom edge of the door fe¬ 
male hinge arm. 

A short curved link on front doors 
and a short straight link on rear doors 
is riveted to the check link near the 
spring retaining end. The other end of 
the short link is fastened to the bottom 
center section of the male hinge arm 
with a pin. 

When the door is closed the short 
link pivots on the rivet and is almost 
paralleled with the check link arm. 
The compression coil spring is relaxed 
(Fig. 61). 

When the door is open both links 
are extended lengthwise, limiting any 
further travel of the door. The com¬ 
pression spring is relaxed. 


Check Link in Front End of Spring 



Compression Spring Relaxed Link Rivet 


FIGURE 61 — Front Door Upper Hinge 
in Closed Position Links in Parallel 
Position 


The coil springs may be removed 
from the hinges with slight compres¬ 
sion when the hinges are removed and 
in a closed position (Fig. 61). 

The links may be removed from the 
hinge arms.by removal of their fasten¬ 
ing pins. 

The hinge pin may be removed 
from the hinge arms by lightly tapping 
a drift placed against the bottom of 
the hinge pin. 


Lubrication 

The hinge pins should be removed, 
cleaned and packed with Lubriplate 
to insure positive lubrication. However, 


light oil may be applied to the pins at 
the oil grooves (Vs) in the top and 
bottom surface of the hinge male sec¬ 
tion, visible and accessible when the 
doors are opened. 

The check links should also be lubri¬ 
cated at the rivet and on both sides 
where they are pinned to the hinge 
arms. 

Hinge Adjustment 
Front Door 

The male arm of the hinges are 
fastened to the outside face of the 
front body pillar. 

The fastening screws are inserted 
through the front body pillars from 
the inside through moveable plates and 
reinforcement to outside of pillar; then 
into the threaded holes of the hinge. 

The upper hinge screws are acces¬ 
sible from behind the ends of the in¬ 
strument panel. 

The lower hinge screws are acces¬ 
sible after the front end of the scuff 
plate is loosened and the cowl side 
trim panel is removed. 

The female arm of the hinges are 
fastened to the door pillar with screws 
through the hinge to tapped moveable 
plates encased on the inside of the 
door pillar. These are accessible when 
the door is open. 

The front door hinges are adjustable 
on the body pillar to move the door 
forward or to the rear of the door 
opening, and are also adjustable to 
the door, to move the door in or out 
of the door opening, and slightly up 
or down (Fig. 62). 
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FIGURE 62 — Front Door With 
Hinges in Open Position 


Rear Door Hinges 

The male arm of the upper hinge is 
fastened to the outside face of a 
bracket welded to the rear side of the 
body center pillar. The fastening screws 
are inserted through the bracket into 
the threaded holes of the hinge. 

The lower hinge male arm is fasten¬ 
ed to the outside face of the center 
body pillar. The fastening screws are 
inserted through the hinge into a 
threaded moveable plate encased in 
the center body pillar. 

The female arm of both hinges are 
fastened to the door pillar with screws 
through the hinge to tapped moveable 
plates encased on the inside of the 
door pillar. 

The rear door hinges are adjustable 
on the body center pillar to move the 
door forward or back in the door 
opening, and are also adjustable to 
the door, to move the door in or out 
of the door opening and slightly up 
or down (Fig. 63). 

NOTE: After making any adjust¬ 
ment on the hinges or alignment 
of the door , the combination lock 
striker on the body lock pillar 
should be adjusted. 

Keep both interior and exterior 
hinge screws tight on the door and 



FIGURE 63 — Rear Door With Hinges 
in Open Position 

body. Use the correct socket for the 
cap screws and the correct screw 
driver to eliminate damage to the 
screw heads. 

DOOR ALIGNMENT 

The uniside of the body which in¬ 
cludes the front, center, rear body 
pillars, the top main rail and the floor 
side sill panel, are all one piece of 
metal for the outside panel and one 
stamping for the inside panel re¬ 
inforcements. 

This assembly includes the openings 
for the doors and as it is pressed into 
one unit rather than individual pieces 
welded together, it is most impossible 
for the door openings to be irregular 
in size or distorted. 

Misalignment of the doors can occur 
to a certain degree if the hinges be¬ 
come loose and shifts on the hinges 
or their mounting to the body pillars. 
The upper part of the door or the win¬ 
dow frame can also be misaligned to 
the door. The following should be con¬ 
sidered and checked when misalign¬ 
ment occurs. 

The proper alignment of the door 
into the door opening of the body is 
determined and maintained by the 
proper setting and adjustments of the 
door and its assembled parts that they 
as a unit completely enclose the door 
opening with movable clearances. 


A complete door consists of two 
major units; the lower section or the 
door unit, and the upper section or the 
door window frame unit. 

The alignment of the complete door 
must, therefore, be divided into two 
separate settings and adjustments; the 
door to the lower section of the door 
opening and securely fastened to the 
body by the hinges, and the window 
frame to the upper section of the door 
opening and securely fastened to the 
door. 

The proper alignment of the lower 
section of the door can be determined 
and maintained by the setting of the 
door hinges, after removal of any 
attaching parts that may cause inter¬ 
ference or distortion of the door in its 
operation, such as the door lock 
striker. 

Check the door sealer rubbers at 
the hinges, and the upper section of 
the door window frame or weather 
seal rubbers to see that they do not 
bind. The doors must swing free. 

The contour of the door hinge pillar 
is the exact duplicate of the contour 
of the body hinge pillar. The correct 
setting of door hinges on both the 
door and the body hinge posts should 
provide a uniform clearance from top 
to bottom of the door unit and along 
the hinge pillar. With this established, 
the bottom and lock side of the door 
should also provide a uniform clear¬ 
ance to the floor sill and lock pillar of 
the body. 

The proper alignment of the upper 
section of the door or the door win¬ 
dow frame unit can only be deter¬ 
mined and maintained after the proper 
alignment of the lower section or the 
door unit has been established by the 
correct setting of the hinges. 

The door window frame is movable 
in or out, up or down, after releasing 
its fastening screws to the door hinge 
and lock pillars. This movable feature 
of the window frame to the door in 
connection with alignment of the door 
on the hinges provides alignment of 
the complete door to the door open¬ 
ing in the body. 

Proper alignment of the front doors 
to the opening in the body should be 
determined by locating the door hinge 
up or down or in or out on the body 
so the top of the door will be in align¬ 
ment with the top of the front fender 
and the top of the rear door at the 
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center body pillar. Then the door 
spaced in the door opening so the 
joint will be the same distance from 
the front fender as it is at the rear 
door. 

The front edge of the doors must 
have a uniform clearance to the rear 
edge of the front fender from top to 
bottom so the door may be opened 
and closed without any interference 
from the fenders. 

If the door is properly aligned to 
the opening in the body and inter¬ 
ference is encountered at the rear edge 
of the fender, DO NOT TRY TO RE¬ 
ALIGN THE DOOR TO FIT THE 
FENDER, but move the fender up or 
down, in or out, forward or back, as 
required for alignment to the body and 
door that the door will operate without 
interference. 



FIGURE 65 — Door Lock Striker 
Assembly Installed on Body 
Center Pillar 



Rotor Housing Entering Under Nylon Wedge 


Will Straddle 
Striker Inner Tooth 


Rotor Tooth Contacting 
Striker Outer Tooth 


DOOR LOCK 
STRIKER ASSEMBLY 

The lock striker assembly consists 
of three units. The housing assembly, 
steel striker and striker retainer. 

Water drain cavities are in the 
housing assembly between the first and 
second teeth, at the bottom of the 
second tooth and at the rear of the 
housing (Fig. 64). 



Housing Assembly 

Wedge Pin Riveted 
at Front and Rear 

Wedge Spring 
Nylon Wedge 
Housing Tooth Section 
Water Drain Cavities 
Striker 
Retainer 


FIGURE 64 — Door Lock Striker 
Assembly 


The assembly is fastened to the body 
lock pillar with three screws. It serves 
a dual purpose, to keep the door lock 
in a latched position to the body and 
as a female dovetail (Fig. 65). 

The toothed section of the striker is 
contacted by the door lock rotor when 
the door is being closed. This causes 
the lock rotor to rotate into the striker 


and seat two of the rotor teeth into 
the first and inner grooves of the 
striker teeth. The two teeth of the rotor 
straddle the inner tooth of the striker, 
holding the bottom of the lock to a 
firm position (Fig. 66). 


Lock Rotor Housing 



Striker Outer Tooth Lock Rotor Teeth 


FIGURE 66 — Operation of Door Lock 
Rotor Into Lock Striker 

The movement of the door and door 
lock rotor to a closed position forces 
the top surfaces of the rotor housing 
under the nylon wedge (Fig. 67). 

The nylon wedge on the housing as¬ 
sembly is tapered on the bottom side 


FIGURE 67 — Movement of Lock Rotor 
and Housing Into Lock Striker 

to fit the top surface of the rotor 
housing. The wedge moves in and out 
on a rivet which serves as an operat¬ 
ing shaft for this movement. A coil 
spring on the shaft seats itself into the 
nylon wedge placing the wedge under 
spring tension at all times. 

The movement of the wedge under 
spring tension causes the wedge to 
move and seat itself on the top surface 
of the rotor housing providing a con¬ 
stant bearing for the top of the hous¬ 
ing to hold the lock rotor teeth into 
the lock striker eliminating any up and 
down movement. 

The movement and operation of the 
lock into the lock striker without bind¬ 
ing requires proper lubrication and 
adjustment of the lock striker either 
up or down on the body lock pillar 
that the lock rotor will be in alignment 
with the striker when the door is being 
closed and is completely closed. 

Adjustment of Lock Striker 
Assembly 

A tapped movable lock plate is en¬ 
cased in the rear body pillar of both 
two door and four door models, which 
permits movement of the striker assem¬ 
bly up or down, in or out. The lock 
plate will move in its encasement in 
the pillar with the movement of the 
striker assembly, when the screws are 
loosened but still attached to the lock 
plate. 
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NOTE: When adjusting or remov¬ 
ing the lock striker assembly on 
two door models and rear doors 
of four door models loosen screws 
only enough to move the striker 
assembly. The lock plate inside 
the pillar will follow movements 
made with the striker assembly. 

CAUTION: Never remove all 
screws at the same time as the 
lock plate may have been forced 
out of its encasement through 
previous adjustment and will fall 
to inside of pillar. 

Always remove the two lower 
screws, and loosen the upper screw. 
Pull striker assembly outward which 
will hold the lock plate tight against 
the inside of the pillar while the 
striker assembly is being turned at the 
bottom from the screw holes. The two 
lower screws can be installed through 
the pillar into the lock plate to hold 
it to the pillar while the upper screw 
is being removed. 

The center body pillars have a loose 
lock plate for the front door lock 
strikers. This plate is on the rear side 
of the pillar visible when the rear 
door is open. 

When the lock striker for the front 
doors is adjusted or removed, it must 
be held and moved or removed with 
the lock striker. 

The lock striker screws extend 
through large oblong holes in the 
body pillar and are screwed into 
tapped holes of the locking plate. 
This permits movement of the lock 
striker with the locking plate up or 
down for alignment with the lock 
rotor or in and out to hold the door 
tight against the body when it is 
closed (Fig. 68). 

THE LOCK STRIKER SHOULD BE 
ADJUSTED UP OR DOWN SO THE 
CENTER OF THE LOCK ROTOR WILL BE 
3 A INCH ABOVE THE FIRST GROOVE 
BETWEEN THE TWO TEETH OF THE 
STRIKER. 

This will permit the lock rotor to 
revolve, into the striker without mov¬ 
ing the door up or down. 

The groove between the teeth of 
the rotor will rest on the top of the 
inner tooth of the striker, and prevent 
the end of the rotor teeth from con¬ 
tacting the bottom of the striker be¬ 
tween the teeth. 


Locking Plate With Threaded Screw Holes 



FIGURE 68 — Removal of Locking 
Plate With Lock Striker Assembly 


When the door is closed at this 
setting the door will not move up or 
down in the opening as it is being 
closed. 

The striker plate should be moved 
toward the inside of the body as far 
as possible and still permit latching 
the door without excessive pressure or 
slamming. This will compress the door 
sealer rubber sufficiently to eliminate 
any door noise or movement in the 
door. 

In cases where the striker plate has 
been moved in as far as possible and 
the door sealer rubber is not tight 
against the body, it is then necessary 
to remove the striker plate and ream 
the inner edge of the holes in the 
body lock pillar; also grind off the 
inner edge of the lock plate if on the 
center body pillar. 

After the striker plate has been lo¬ 
cated for the proper adjustment, move 
the top of the striker toward the out¬ 
side of the body or to a vertical posi¬ 
tion. This will insure a positive bearing 
surface for the top of the lock housing 
and prevent the possibility of the rotor 
teeth becoming disengaged from the 
striker (Fig. 69). 

The lock striker should also extend 
far enough from the body lock pillar 
to permit the full width of the rotor 
teeth to bear on the striker section 
only (Fig. 66). To obtain this setting, 



FIGURE 69 — Moving Top of Lock 
Striker to Vertical Position 


install steel shims back of the striker 
housing (Fig. 70). 



FIGURE 70 — Installing Steel Shim 
Behind Striker Housing To Align 
Striker Plate With Lock Rotor Teeth 


CAUTION: Never hit or try to 
bend either unit on the striker or 
lock to bring into proper align¬ 
ment. Units that have been dam¬ 
aged should be replaced. 

The lock striker should not be ad¬ 
justed in cases where only the alumi¬ 
num window frame does not seal tight 
against the body. Adjust the window 
frame by loosening the screws hold¬ 
ing it to door hinge, and lock pillars, 
and remove the division channel ad¬ 
justing stud at bottom. Pull top of 
window frame in toward body and 
tighten screws and install and adjust 
division channel adjusting stud. 
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Lubrication 

Lubriplate should be inserted into 
the wedge housing for easy operation 
of the wedge top and side against the 
housing and on the wedge rivet. A 
light film of Lubriplate should be 
applied to the bottom of the wedge 
and on top of the striker teeth. 

NOTE: When adjusting the lock 
striker, the door must be opened 
and closed to check for proper 
adjustment. Always lower the 
glass to prevent the body from 
becoming air bound. 

In winter, be sure the sealer rubbers 
are soft before adjusting lock striker 
or door. Refer to “Maintenance of 
Door Sealer Rubbers”. 

DOOR MOULDINGS, 
ATTACHING RETAINERS 
AND FASTENERS 

The stainless steel door mouldings 
are fastened to the door outer panel 
with either nylon plastic retainers and 
a “T” bolt and nut at the moulding 
end through the door flange, or with 
sidewing, snap-in type fasteners. 

Removal of Moulding 
From Door 

Since the removal and installation 
of mouldings are different where each 
type of fastener is used, carefully in¬ 
sert a screw driver shaped tool under 
the end of the moulding and pry it 
away from the door about one eighth 
inch to determine the type of fastener 
used. Follow the procedure for re¬ 
moval of the moulding in accordance 
to the type of fastener used. 

Removal of Mouldings with 
Sidewing Snap-in Type 
Fasteners 

The head or plate of each fastener 
is inserted into the channel section of 
the moulding, then the wire finger of 
the fastener is compressed toward the 
head and lowered into the channel 
section. 

The spring tension created by com¬ 
pression of the wire finger holds the 
fastener in the moulding under the 
moulding fanges (Fig. 71). 

The moulding with fasteners are re¬ 
moved as an assembly. To remove the 


Fastener Head in Channel of Moulding 



Fastener Installed y 
in Moulding F £ tener 


Wire Finger Being 
Compressed to Be 
Lowered in Moulding 


Raise the moulding upward to release 
the top edge of the moulding from the 
top edge of the retainer. Move to the 
next retainer and follow the same 
procedure until the moulding is re¬ 
moved. 


FIGURE 71 — Installing Fasteners 
in Moulding 

moulding insert a small screw driver 
under the end of the moulding and 
carefully pry the moulding with fasten¬ 
ers from door. (If fasteners do not re¬ 
lease from hole in door easily, do not 
pry excessively to kink moulding.) 
Remove door trim panel and with 
pliers compress the stud prongs to 
release holding flanges from the inside 
surface of the door panel. 

CAUTI ON: If a screw driver is 
used , care should be exercised not 
to damage the paint finish when 
it is inserted under the moulding 
or with the twisting and prying 
movement. 

The use of a tool shaped like a 
screw driver and made from fibre or 
hard wood is ideal for this operation. 

Installation of Mouldings with 
Side Wing Snap-in Type 
Fasteners 

When the moulding is installed the 
fasteners are moved into the moulding 
to align with the holes in the door, 
the prongs of the snap-in stud of the 
fastener are inserted into the holes of 
the door and the moulding is pushed 
at each fastener. 

The stud prongs are compressed 
while going through the hole and 
spring back into position after pass¬ 
ing through, holding the moulding to 
the door panel. 

Removal of Mouldings From 
Nylon Plastic Retainers 

The nylon plastic retainers are 
fastened to the door and the mould¬ 
ings are installed on the retainer. 

To remove the moulding from the 
retainer, insert tool at end of mould¬ 
ing at end of door and under bottom 
edge. Push the top of the moulding 
down on the top of the retainer and 
pry the bottom edge of the moulding 
from the bottom edge of the retainer. 


Installing Moulding on 
Nylon Plastic Retainer 

The upper inner flange of the mould¬ 
ing is placed against a panel protec¬ 
tion flange of the retainer and into a 
groove behind the holding projection, 
on each end of the retainer. The 
moulding is pushed down against the 
door panel which springs the lower 
inner moulding flange over the lower 
holding projections on each end of 
the retainer holding the moulding to 
the door (Fig. 72). 



FIGURE 72 — Nylon Plastic Retainer 
Installed in Hole of Door and Mould¬ 
ing Installed on Retainer 


Removal of Nylon Plastic 
Moulding Retainer 

A damaged or removed retainer 
can not be reused. A new retainer 
must be installed to the door. 

Damaged retainers should be re¬ 
moved by placing a small drift in the 
center of the round pin in the center 
of the retainer, then with a light tap 
drive the pin through the retainer 
toward the inside of the door. Insert 
screw driver under the edge of re¬ 
tainer and pry from the door. 
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Installing Retainer to Door 

The retainers have a round hollow 
projection that is cut in four places 
and extends Vs". 

A plastic pin extends 5 /\6 ff on the 
other side of the retainer. 

Insert the cut projection in hole in 
door. Turn retainer horizontally and 
lightly tap the pin so it will be flush 
with surface of retainer. 

The inside section of the pin is 
driven into the hollow projection 
which expands the four sections of the 
projection against the inside surface 
of the panel hole, which creates hold¬ 
ing flares (Fig. 73). 

DOOR SCUFF PLATE 

The door aluminum scuff plate is 
fastened with sheet metal screws to 
the top of the body sill panel along 
the inside and outside edge. 

The inside portion of the scuff plate 
is set on top of the outside edge of 
the floor carpets. The outside portion 
extends to the outer edge of the body 
sill panel. 

The front of the rear door scuff 
plate inside portion extends forward 



FIGURE 73 — Installing Nylon Plastic 
Moulding Retainer 


around the body center pillar and on 
to the rear end of the front door scuff 
plate. This provides a finished panel for 
the inside edge of the side sill from 
the rear of the rear door to the front 
of the front door when the doors are 
closed (Fig. 74). 

The scuff plates have a raised sec¬ 
tion in the center, which is set to seal 
against the inside bottom edge of the 
doors when they are closed. 

When installing scuff plates and 
after adjusting doors, they should be 
positioned so the flange will seal 
against the bottom of the doors when 
they are closed. 


Raised Section Seal for Bottom of Door 


Front Door Scuff Plate 



Rear Door Scuff Plate*'" Cut-out for Center Body Pillar 

FIGURE 74 — Front and Rear Door Scuff Plates 
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REAR QUARTER WINDOW ASSEMBLY 

Two Door Sedan. 1 

REAR QUARTER SIDE WINDOW 
Station Wagon . 2 


REAR QUARTER TRIM 
Four Door Sedan 
Two Door Sedan 
Station Wagon 

REAR QUARTER TRIM 

Four-Door Sedan 

A roof extension trim panel which 
consists of a ragboard covered with 
vinyl to match the interior of the car 
is fastened at the door opening with 
three snap-in clips. It is inserted be¬ 
hind the lip of the rear window rubber 
channel and retained at the top by the 
headlining retainer and the rear win¬ 
dow corner finish moulding. 


Headlining Retainer (“J” Moulding 



FIGURE 1 — Roof Extension Trim Panel 
Removal 

Remove the corner finish moulding 
lower screws. Pry the three clips out 
of the holes at the front and slide the 
trim panel forward away from the 
rear window rubber and pull it down 
away from the headlining retainer. 

Two Door Sedan 

The trim panel base is a hard board 
composition covered with a vinyl trim 
material with the design pressed into 
it by a dielectric process. 

Some models have a chrome trim 
moulding fastened to the trim panel 
with clincher type nails. 

It is fastened to the rear quarter 
panel by snap-in clips, armrest, ash 
receiver, and the regulator handle. 

Removal 

Remove the rear seat cushion and 
back assemblies. Remove the ash re¬ 
ceiver, armrest, and window regulator 
handle. The handle is retained to the 


serrated regulator shaft by a horseshoe 
shaped spring steel wire clip which 
fits into a groove in the regulator 
shaft. Insert Clip Removing Tool 
J-7797-02 between the plastic es¬ 
cutcheon and the handle and in line 
with the handle. The prongs of the tool 
must slide into the groove in the handle, 
disengaging the clip from the groove 
in the regulator shaft. 

Pry the trim panel snap-in clips from 
the rear quarter. 

REAR COMPARTMENT SIDE 
TRIM PANELS 

All Station Wagon Models 

The trim panels differ only in shape 
between the two and three-seat station 
wagon models. 

The trim panel is a formed plastic 
material which covers the wheelhouse 
and side quarter to the tailgate open¬ 
ing. It is retained along the top edge 
by a recessed retaining strip welded 
to the quarter panel. 

It is fastened along the front of the 
wheelhouse and to the auxiliary floor 
and rear pillar with bushings and sheet 
metal screws. 


Retainer 



Rear Seat Back Footman Loop 


FIGURE 2 — Rear Compartment Side 
Trim Panel 

A vinyl covered rag board shaped 
to fit at the side of the foot well on 
three-seat station wagons is referred 
to as rear compartment side trim panel. 
It is fastened with bushings and sheet 
metal screws. 


The seat cushion hinge must be re¬ 
moved for removal of the trim panel. 

REAR QUARTER WINDOW 
ASSEMBLY 

Two-Door Sedan Models 
Removal 

Remove the ash receiver, armrest, 
window regulator handle and trim 
panel. 

Note the position of the water dam 
paper and tape. All openings must be 
sealed as shown before installing trim 
panel. 


Tape Water Dam Paper 



FIGURE 3 — Rear Quarter Sealing 

Remove the water dam paper and 
the sheet metal screws holding regula¬ 
tor panel to quarter panel. 

The regulator panel is set to the 
outside of the lower quarter panel to 
direct any moisture toward the out¬ 
side. 

Lower the glass with the regulator 
and raise the panel and glass assembly 
up to disengage the lower edge of the 
regulator panel from the lower quarter 
panel. Lower the regulator arms below 
the regulator panel and slide the regu¬ 
lator arm rollers from the glass bottom 
channel. 

Remove the regulator to panel 
screws. 

Rear Quarter Window 
Aluminum Frame 

The frame is fastened to the window 
opening with sheet metal screws. A 
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FIGURE 4—Removing Regulator Arms 
from Glass Bottom Channel 


rubber sealer between the frame and 
the body provides a water tight seal. 
The screws are accessible only after 
the glass slide channel is removed. 

To remove the glass slide channel 
springs clips from the channel in the 
aluminum frame, push the clip toward 
the inside of the car and twist the out¬ 
side of the clip down. This will allow 
the clip shoulder to release itself from 
the frame channel. 

REAR QUARTER SIDE WINDOW 
Station Wagon 

The rear quarter window glass is set 
into a rubber channel. This assembly is 
set into the window opening and re¬ 
tained in place by a rubber lip on the 
channel which extends over the window 
opening flange. 

To remove it from the car, loosen 
the rubber channel lip from the win¬ 
dow opening flange and carefully push 
the glass and rubber channel assembly 
to the outside. 

Lay the assembly on a padded bench 
and remove the top and bottom, front 
and rear reveal mouldings. 


These mouldings have an “L” shaped 
flange that fits into an “L” shaped 
groove in the sealer rubber. Spread 
the lip of the rubber to remove the 
mouldings. 

Installation 

Install the rubber channel on the 
glass. The channel corners are moulded 
to fit the edge contour of the glass and 
can only be installed the correct way. 
This places the large lip of the rubber 
channel toward the inside of the car. 

Apply a small amount of liquid soap 
to the reveal moulding groove in the 
rubber channel and slide the reveal 
moulding into the groove. 

The vertical front and rear mould¬ 
ing ends are hooked slightly to fit over 
the upper and lower mouldings. 



Lower Moulding 


FIGURE 5—Installing Reveal Mouldings 

Insert a cord in the lip groove of the 
rubber around the glass and overlap 
the cord ends at the bottom of the 
glass. 


Apply W' bead of sealer to the 
window opening ledge, not on the 
flange. 



FIGURE 6 — Applying Sealer 


Set the upper end of the glass 
against the upper flange and then the 
bottom end. 

Pull the cord up vertically with the 
glass to lift the lip of the rubber over 
the flange completely around the glass. 



FIGURE 7— Pulling Lip of Rubber 
Over Flange 


Apply sealer with a small nozzle 
gun between the rubber and the glass. 

Tap glass with heel of hand to firmly 
set glass in position. 

Wipe off surplus sealer. 
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ELECTRIC WINDOW LIFT 

Each part used for the Electric Win¬ 
dow Lift assembly is calibrated for the 
12 volt electrical system. 

The circuit for this assembly is con¬ 
trolled by the ignition switch through 
the turning of the switch key, to the 
right for starting and operation of the 
engine or to the left, when the engine 
is not being operated. 

The electrical current is wired direct 
from the ignition switch to a fuse block 
on the fuse panel mounted to the upper 
left corner of the dash panel in front 
of the parking brake release assembly. 

A brown wire is used from the fuse 
block to the battery post connection 
on a 30 ampere circuit breaker, which 
is also mounted to the fuse panel. 

Two blue wires fastened to the 
AUX terminal post of the circuit 
breaker, are the lead wires of the 
electric window lift wiring harness. 
One of these wires leads to the window 
lift operation switches on the left side 
of the car; the other wire leads to the 
switches on the right side. 

The ignition switch serves as a master 
control switch. The door switches serve 
as operation switches of each door 
window regulator motor after the igni¬ 
tion switch has been turned to the on 
position. 

CIRCUIT BREAKERS 

The 30 ampere circuit breaker 
mounted to the fuse panel protects the 
complete wiring harness to all doors. 

A 15 ampere circuit breaker is 
mounted in each door for the window 
regulator motor. 

WIRING HARNESS 
Two Door Models 

The wiring harness for two door 
models is for operation of the right 
and left door window regulators and 
glasses. It includes four wires to left 


door switches, and window regulator 
motor, and three wires from left door 
switch to window regulator motor. 

It also has four wires to right door 
switch and window regulator motor 
and three from right door switch to 
window regulator motor. 

Four Door Models 

The wiring harness for four door 
models is for operation of each door 
window regulator and glass. It includes 
10 wires to the left front door master 
operation switch and window regulator 
motor and three wires from left front 
door switch to window regulator motor. 

This harness also includes, four wires 
to switch and window regulator motor 
and three wires from switch to window 
regulator motor on each of the left 
rear, right front and rear doors. 

Each harness has a rubber tubing 
and clamp located on the harness 
where it extends through the front and 
center body pillars and into the ends 
of each door pillar (Fig. 1). 

The holes in each door pillar has a 
brass ferrule inserted into them, and 
fastened with a screw through end of 
ferrule to door pillar. The ferrules have 
a rounded flange extending into the 
door at the holes with tabs, which are 
bent over the edge of the door pillar 
hole. 

The clamps on the hose hold the 
rubber tubing to the harness and into 
the body pillars. 

The ferrules permit the door to 
move on the tubing when it is opened 
or closed without possible binding or 
pinching of the hose and wiring harness. 

The wiring harness to rear doors is 
placed under the raised flanged sec¬ 
tion of the front door scuff plate from 
the front door body pillar to the center 
body pillar (Fig. 2). 

Each wire in each harness is colored 
for identification in assembly and trac¬ 
ing for any malfunction for the part 
it serves (Figs. 18 and 19). 



FIGURE 1 — Wiring Harness Tubing 
Front Body Pillar to Door Pillar 


Clamp Ferrule 



FIGURE 2 — Wiring Harness Under 
Scuff Plate and Tubing Center 
Pillar to Rear Door 


DOOR SWITCHES 

Door Master Switch Assembly 

This assembly mounted to the left 
front door is a cluster of four indi¬ 
vidual switches. 

The front switch operates the left 
front door regulator motor; the second 
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switch, the right front; the third switch, 
the left rear and the fourth or rear 
switch, the right rear. 

This provides complete control of all 
door glasses by the car operator. 

Each ofthe other doors has an in¬ 
dividual operation switch, in addition 
to the master switch on the left front 
door. 

Each door trim panel has a switch 
mounting plate fastened to it by tabs 
cut from the switch entrance opening. 
These tabs are clinched to the inside 
edge of the trim panel hardboard. 

All switch assemblies, when inserted 
through the opening of the mounting 
plate and trim panel are retained by 
spring type retaining clips on the top 
and bottom sides of each switch as¬ 
sembly. 

The master switch assembly has eight 
retaining springs. Four of these springs 
are on each side of the two center 
switches to hold them into the cluster 
housing. 

The other four retaining springs serve 
a dual purpose. The inside flange of 
the spring holds the top and bottom 
ends of the end switches to the cluster 
housing and the outside flange of the 
spring holds each end of the cluster 
housing to the top and bottom edges 
of the mounting plate on the door trim 
panel (Fig. 3). 


Mounting Plate Switch Bar and Blue Wire 



End Switch and Housing Center Switch 

Retaining Springs Retaining Springs 


FIGURE 3 — Door Master Switch 
Assembly Inside View 


Door Individual Switch Assembly 

The switch is mounted to a round 
housing with two dual purpose retain¬ 
ing springs. One on the top and bot¬ 
tom of the switch and housing. The in¬ 
side flange of the springs holds the 
switch to the housing, the outside 
flange of springs holds the switch as¬ 
sembly to the mounting plate on the 
door trim panel (Fig. 4). 


Switch Mounting Plate 



Retaining Spring 

FIGURE 4 — Door Individual Switch 
Assembly Inside View 


Door Switch Operation 

The switch plastic control knob is 
mounted to the switch assembly to be 
under spring tension when it is oper¬ 
ated by raising or lowering to either 
of the “ON” positions. This spring ten¬ 
sion will return the knob to the hori¬ 
zontal “NEUTRAL” or “OFF” position. 

The circuits are built into the switch 
for contact to raise the door glass 
when the control knob is raised or to 
lower the glass when pushed down. 

Door Switch Removal 

The ignition key must be in the 
“OFF” position. Insert a putty knife be¬ 
tween the switch housing and the 
mounting plate at the top behind each 


end switch to depress the retaining 
springs releasing them from the mount¬ 
ing plate (Fig. 5). 

Depressing Spring 



Right Rear Left Rear Right Front Left Front 
Door Door Door Door 


FIGURE 5 — Door Master Switch 
Assembly Removal 

Tilt the top of the switch away from 
the door and depress the retaining 
springs at the bottom to release the 
assembly from the door. The retaining 
springs are shown in Figures 3 and 4. 

NOTE: Before removing wires 
from switches check the color of 
wires on each terminal with wiring 
diagram. If they are the same — 
use wiring diagram (Figs. 18 or 
19) as reference when installing 
wires. Otherwise — tag each wire 
and mark each terminal. 

Removing Switch From Housing 

To remove the switch from the hous¬ 
ing the spring clips must be depressed 
from the switch and removed. 

A tool to remove the switch from the 
housing can be made by using a piece 
of 3 /i6" diameter stiff wire and bend¬ 
ing a 14" hook on the end. Insert the 
hook end of the wire into the hole in 
the housing and depress the tab of the 
spring and slide the spring clip from 
the housing with a small screw driver 
(Fig. 6). 

To install the switch into the housing 
insert switch in housing, then, insert 
the spring clips, until the tabs snap 
into place in the switch and the housing. 









ELECTRICALLY OPERATED WINDOWS 


3 



FIGURE 6 — Removing Switch From 
Housing 


WINDOW REGULATOR 
REMOVAL 

Front Door 

The ignition key must be in “OFF’’ 
position. 

Remove remote control handle and 
armrest. 

DO NOT REMOVE MASTER SWITCH 
FROM DOOR TRIM PANEL OR DIS¬ 
CONNECT WIRES FROM SWITCH. 

Carefully remove door trim panel 
from door and swing it into door open¬ 
ing next to side of front seat then 
lower it to rest on scuff plate. 

Carefully remove the water dam 
paper from sealed area on each side 
of door. 

NOTE: If regulator can be oper¬ 
ated, turn ignition key to the left 
to the “On” position. Raise switch 
control knob to raise glass so top 
of glass will be four inches from 
top of window frame and both 
screws in glass bottom channel 
slide are accessible for removal. 
TURN IGNITION KEY TO “OFF” 
POSITION. 

If regulator cannot be operated, 
reach inside door and turn rubber 
coupling on shaft between motor and 
transmission counterclockwise to raise 
glass. Lift the glass while turning 
coupling for easier movement of 
coupling. 

Insert long drift through hole in top 
of door under glass bottom channel to 
hold glass in raised position. 

Remove screws holding slide channel 
to glass bottom channel, and slide it 
off window regulator arm roller. 

Remove remote control screws; lower 
remote control to bottom of door. 


Remove ventilator division channel 
adjusting nut, lockwasher and stud. 

Remove window regulator circuit 
breaker fastening screws. 

Remove door panel to window regu¬ 
lator screws and carefully lower win¬ 
dow regulator in door moving it for¬ 
ward to door hinge pillar (Fig. 7). 


Lift window regulator arm to out¬ 
side of remote control; then lower the 
arm and move window regulator 
toward door outer panel under end of 
ventilator division channel. 

Lift window regulator to large access 
hole in door, and disconnect wires 
from motor wire connections at lower 
front access hole (Fig. 8). 


Stop brackets are welded to each 
side of the window regulator quadrant 
to limit the up and down travel of the 
window regulator arm and glass. 

Both sides of the left front door 
window regulator showing the various 
parts, assembly of these parts, their 
function, and adjustment are shown in 
Figures 9 and 1 0. 


Window Regulator Removal 
Rear Door 

NOTE: If regulator can be oper¬ 
ated , turn ignition key to left to 
the “ON” position. Raise switch 
control knob to raise glass so top 
of glass will be two inches from 
top of window frame. TURN IGNI¬ 
TION KEY TO “OFF” POSITION. 



FIGURE 8 — Removing Window Regulator From Left Front Door 



FIGURE 7 — Releasing Window Regulator From Door For Removal 
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Plastic Roller 


Regulator Arm Stop Brackets 


Worm Gear 
End Play 
Adjustment 


Mounting Bolts 


FIGURE 9 — Left Front Door Window Regulator — View of 
Door Inner Panel Side 


FIGURE 10 — Left Front Door Window Regulator — View 
of Door Outer Panel Side 


IF REGULATOR CANNOT BE OPER¬ 
ATED, remove switch from trim panel 
and disconnect wires. 

Remove door trim panel and care¬ 
fully remove the water dam paper. 

Remove ash receiver mounting panel. 

Reach inside door and turn rubber 
coupling on shaft between motor and 
transmission counterclockwise to raise 
glass. Lift the glass while turning 
coupling for easier movement of 
coupling. 


Insert drift through hole in door 
under glass bottom channel to hold 
glass in raised position. 

Use a door key lock retainer as a 
tool and remove retainer from quad¬ 
rant plate and link assembly stud, re¬ 
leasing window regulator arm from 
stud on link. 

To REMOVE OR INSTALL the window 
regulator arm to or from the stud or 
quadrant link, insert a screw driver 
through hole in door inner panel under 


top portion of quadrant link and pry 
this link upward which will raise the 
window glass and relieve all pressure 
on the stud so the window regulator 
arm can be removed or installed 
without binding (Fig. 12). 

NOTE: Before removing screw¬ 
driver holding quadrant link and 
glass to raised position , be sure 
long punch is under glass bottom 
channel as shown in Figure 11. 
Otherwise , glass will fall resulting 
in possible damage or injury. 
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Drift Under Glass Quadrant Plate 

Bottom Channel and Link 



Tool-Key Lock / Window Regulator 

Retainer Retainer Arm 


FIGURE 1 1 — Removing Retainer 
Releasing Window Regulator Arm 


Quadrant Link 



Regulator Arm 


FIGURE 12 — Prying Quadrant Link 

up to Remove or Install Regulator 
Arm to Stud 

Disconnect regulator motor wires 
from connections on wiring harness at 
front access hole. 

Loosen window regulator to door 
screws; then hold the window regula¬ 
tor while removing these screws. 

Raise window regulator to large ac¬ 
cess hole in door. It must be turned to 
position, both ends properly, to be re¬ 
moved through access hole as shown 
in Figure 1 3. 

After quadrant gear stop, regulator 
arm, and motor has been moved 
through access hole, lower the motor 
end to horizontal position, then move 
it toward front of car. This will posi¬ 
tion the assembly so it can be re¬ 
moved from door (Fig. 14). 


Motor Wires Regulator Positioned Properly 



Switch Wires Wiring Harness Connectors 

FIGURE 1 3 — Lifting Window Regula¬ 
tor to Access Hole — Left Rear Door 



FIGURE 14 — Window Regulator in 
Position for Removal From Door —■ 
Left Rear Door 


QUADRANT PLATE AND 
LINK ASSEMBLY 

Rear Door 

This assembly can be removed from 
the door, without removing the win¬ 
dow regulator and motor assembly, by 
disconnecting the window regulator 
arm as shown in Figures 11 and 12. 

It can also be removed after the 
window regulator is removed. 

To remove this assembly before or 
after the window regulator, it is only 
necessary to remove the screws hold¬ 
ing the plate to the door inner panel; 
then slide its link assembly off the end 
of the glass bottom channel slide 
channel. 

Stop brackets are welded to each 
side of the window regulator quadrant 
to limit the up and down travel of the 


window regulator arm, quadrant link, 
and glass assembly. 

Both sides of this assembly showing 
the various parts, assembly of these 
parts, their function, and adjustment 
are shown in Figures 15 and 16. 

MOTOR REMOVAL - FROM 
WINDOW REGULATORS 

The regulator assemblies must be re¬ 
moved from the doors before the 
motor or transmission can be removed. 

The motor is fastened to the trans¬ 
mission housing by two machine screws. 
The motor shaft is connected to the 
transmission worm gear by a rubber 
coupling. 

Remove the two machine screws and 
slide the motor shaft end away from 
the rubber coupling. 

DOOR WINDOW REGULATOR 
TRANSMISSION 

The transmission is mounted to all 
regulators by three bolts. It must be 
removed from the regulator before it 
can be disassembled. 

Transmission Removal From 
Window Regulator 

NOTE: The regulator quadrant (or 
toothed section) to which the arm 
or link is riveted may be under the 
spring tension of the regulator 
coil spring shown in Figures 9 
and 15. 

CAUTION: To prevent possible 
injury , any spring tension must be 
released before the transmission 
is removed from the regulator. 

Turn the rubber coupling and shaft 
by hand to move the regulator arm to 
a position where the regulator coil 
spring is completely opened and in a 
relaxed position. 

Remove bolts and transmission from 
regulator. 

Transmission Disassembly 

To remove the worm drive shaft 
from pinion gear in housing, turn the 
rubber coupling and shaft and pull the 
shaft from the housing. 

The shaft may be removed from the 
housing with the motor attached or re¬ 
moved from the shaft. 

To remove the pinion drive gear, it 
will be necessary to remove the fibre 
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Quadrant Plate and Link Assembly 



Coupling 


Motor to 

Transmission Screws 


Regulator Coil Spring 



Worm Gear End Play Adjustment 


Transmission Mounting Bolts 


Stud 




Plastic Roller 


? 

Retainer 


Regulator Arm Stop Bracket 


FIGURE 15 — Left Rear Door Window Regulator and FIGURE 16 — Left Rear Door Window Regulator and 


Quadrant Assemblies (Door Inner 

grease retainer which is staked into 
the housing. Extra care must be exer¬ 
cised in removing without damage or 
a new retainer must be used when re¬ 
assembled. 

These parts disassembled are shown 
in Figure 17. 



Housing Pinion Drive Gear Fibre Retainer 

FIGURE 1 7—Window Regulator Motor 
with Transmission Disassembled 

When assembling the transmission, 
apply SAE 140 Mineral Gear Lubricant 


Panel Side) Quadrant 

to the worm shaft, pinion gear, and 
the bearing surface of the housing. 

Assemble the pinion gear and fibre 
grease retainer into the housing. Then 
insert the worm shaft into the housing 
and pinion gear. 

The worm shaft end play must be 
adjusted with the set screw to provide 
sufficient play to prevent binding. 

DIAGNOSIS 

All binding must be eliminated to 
have satisfactory operation of the 
electrically operated windows. 

The glass assembly and other parts 
must be in proper alignment and lubri¬ 
cated. This will insure free movement 
of the window regulator and the sliding 
action of the glass when it is raised or 
lowered. 


Assemblies (Door Outer Panel Side) 

The following are symptoms and 
causes of inoperative windows together 
with suggestions for their correction: 

Condition and Probable Cause 

All windows fail to operate in either 
direction or operate slowly. 

Battery dead or too low to operate 
motor. 

Circuit breaker inoperative. 
Battery ground loose or terminal 
in control circuit loose or corroded. 
Windows operate intermittently. 
Check for loose wire connections 
or circuit breaker and switches. 
Check circuit breaker. 

One window fails to operate. 

Check for loose connection or 
broken wire at dash circuit breaker 
and switch in door. 

Bypass switch and check motor 
separately. 
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FIGURE 18 — Wiring Diagram Electrically Operated Windows Four-Door Models 



FIGURE 19 — Wiring Diagram Electrically Operated Windows Two-Door Models 
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DECK COVER 

Rear Deck Drain Trough 

The rear deck drain trough inner 
wall is formed by the flange stamped 
in the upper and lower deck center 
panels and the rear fender flanges. 
These panels are welded at the four 
corners to form a water tight drain. 

Sealer Rubbers 

The sealer rubber consists of a 
sponge rubber core with a dense 
smooth rubber skin. The deck cover 
sealer rubber is one piece and fits 
tight in the drain trough flange. The 
rubber is joined at the center in the 
drain trough of the lower deck center 
panel. This sealer rubber must contact 
the deck cover inner panel around the 
entire opening to afford a positive seal 
when the deck cover is in the closed 
position. Any irregularities in either the 
sealer rubber contact area of the deck 
lid inner panel or the drain trough can 
cause a water or dust leak into the 
trunk compartment. The sealer rubber 
contact may be checked by marking 
the deck lid inner panel with white 
chalk marks spaced about one inch 
apart. When the deck cover is closed 
these chalk marks will transfer onto 
the sealer rubber and show the point 
of contact and also indicate where ad¬ 
justment is necessary. 

Replacement sealer rubbers are 
coated with graphite or powder to pre¬ 
vent sticking while in parts stock. 
Should it be necessary to replace these 


rubbers, the following procedure 
applies: 

Remove all graphite or powder (use 
a cloth dampened in gasoline). Remove 
all old rubber from the drain trough. 

Position the new sealer rubber on 
the flange of the deck cover opening. 
Start from the middle of the upper 
deck center panel and work the rubber 
into the channeled flange using a fibre 
stick or similar tool (Fig. 2). Do not 
stretch the rubber. A small amount of 
lightly soaped water may be used as 
a lubricant to make the rubber slip 
easier into the channel. In the event 
the rubber is too long cut the excess. 
Join the two ends of the rubber with 
cement to form a neat splice in the 
middle of the lower deck center panel 
drain trough. 



FIGURE 2 — Installing Deck Cover 
Sealer Rubber 


Maintenance of Sealer Rubbers 

Cold weather has a tendency to 
cause the sealer rubbers to harden. 
Warm weather sets up a dryness in 
the lips of the sponge rubber causing 
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them to crack if they are not properly 
maintained. 

These parts are constantly exposed 
to dust particles that may contain salts, 
coal, ash or other impurities which 
combined with moisture and atmos¬ 
pheric changes set up a chemical reac¬ 
tion into these dust particles that at¬ 
tack the sponge rubber. In some cases 
the rubber expels a white chalky sub¬ 
stance. 

These combined conditions attack 
the paint on the body as well as the 
deck cover inner panel which it con¬ 
tacts. 

To prevent unnecessary deterioration 
of paint and rubbers, brush all foreign 
materials from the sealer rubbers. 
Then use a cloth dampened in gasoline 
to clean all corrosion from the rubbers 
and the areas which they contact. The 
rubbers should be treated with a good 
rubber softener solution. In some cases 
when the rubber is dry, a second ap¬ 
plication of rubber softener may be 
necessary to obtain the desired results. 

CAUTION: Do not use graphite , 
brake fluid , or any wax on sealer 
rubbers. 

Rear Deck Cover Hinges 

The rear deck cover hinges are of a 
rigid channel type construction. They 
are pinned to a boxed section which 
is positioned and spot welded to the 
underside of the upper deck center 
panel. The hinges are torsion rod 
counterbalanced to raise the deck 
cover and keep it in the opened posi¬ 
tion when the deck cover is unlocked. 
The tension of the torsion rod can be 
adjusted by changing the position of 
the torsion rod in the retainer to any 
one of three positions on either hinge 
(Fig. 3). 

The hinges are provided with elon¬ 
gated holes to allow for proper align¬ 
ment of the deck cover in the opening 
(Fig. 3). 

Hinge Adjustment 

NOTE: It is advisable to remove 
the lock striker prior to adjusting 
the deck cover to eliminate the 
possibility of the lock strikers 
creating a misaligned condition of 
the deck cover. 

TO MOVE COVER SIDEWAYS ON 
HINGES: Loosen the hinge to deck 


Adjustment Shim Hinge Pin 



Tool-Torsion Rod Removal Torsion Rod Tool 


FIGURE 3 — Deck Cover Hinge and 
Torsion Rod 

cover screws and tap the hinges in the 
opposite direction in which the cover 
is to be moved. 

UPWARD BULGE IN COVER BE¬ 
TWEEN HINGES: Loosen the hinge to 
deck cover screws and tap both hinges 
toward the center to relieve the strain. 

TO MOVE DECK COVER FORWARD 
OR BACK: Loosen the hinge to deck 
cover screws and move the cover fore 
or aft as required, so that a uniform 
spacing will result all the way across 
the top of the cover. 

TO MOVE THE COVER UP OR 
DOWN: In the event the deck cover is 
lower than the upper deck center panel 
or fenders, place a metal shim of the 
desired thickness between the cover 
and the hinge at the screw to the front 
of the car. To move the deck cover 
down or lower it in relation to the 
upper deck center panel, place a shim 
between the cover and the hinge at 
the screw to the rear of the car. 

BOTTOM CORNER OF COVER NOT 
FLUSH WITH BODY: Open the deck 
cover about 8" and grasp it at the two 
lower corners. Then give it several 
quick twists forcing one corner in and 
the other out, relieving the twist in the 
cover so that it will close at both lower 
corners. 

In some cases, it is necessary to mark 
a point on the inner panel about 6" 
up from the bottom. Hold the cover 
on the corner with a downward pres¬ 
sure and strike the point marked with 
a hard rubber mallet to crease the 
metal of the inner panel slightly. 

Torsion Rod Removal 

The torsion rod for the right hand 
side hinge is anchored on the left hand 


side hinge mounting assembly and the 
torsion rod for the left hand side hinge 
is anchored on the right side hinge 
mounting assembly. The right side 
hinge torsion rod must be removed be¬ 
fore the left side hinge torsion rod can 
be removed. Before attempting to re¬ 
move a torsion rod support the deck 
cover with a suitable support to pre¬ 
vent the deck cover from dropping. 

Use an extension handle on a 5 /i6" 
deep well socket or similar type tool 
that will fit on the end of the torsion 
rod snugly. Engage the tool (socket) 
on the end of the right side hinge tor¬ 
sion rod at the left side hinge mount¬ 
ing assembly and unlock the rod from 
its notched anchor. As a precautionary 
measure, place a bar in the opening 
just forward of the torsion rod as shown 
in Figure 3 to stop the torsion rod in 
the event it might slip during removal. 
Carefully allow the rod to exhaust its 
torsional spring force to the front of 
the car. Note the position of the tor¬ 
sion rod where it engages the right 
side hinge before removal. 

The same method applies to remove 
the left hand side hinge torsion rod. 
An anti-rattle clip is incorporated on 
the torsion rods in approximately the 
center of the upper deck center panel. 

Torsion Rod Installation 

Insert the torsion rod through the 
opening in the hinge mounting bracket 
and engage the end of the torsion rod 
in the hinge arm link as shown in 
Figure 4. Insert a 5 /i6" deep well 
socket, or other suitable tool for lever¬ 
age, on the other end of the torsion 
rod and pull the rod to the rear of the 
car until it indexes with the desired 
notch on the mounting bracket, and 
anchor the rod. 

NOTE: The rod must pivot in the 

grooves provided on the mounting 

brackets. 

Deck Hinge Removal 

With the torsion rod removed, bend 
the hinge pin retaining tab upward 
and tap the pin out. 

To prevent possible damage to the 
body or deck cover finish, place a pad 
between the body and top edge of 
cover prior to hinge or cover removal. 

Deck Hinge Installation 

Place the hinge arm and link assem¬ 
bly in the mounting bracket, align the 
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Hinge Arm Rod Pivot Slots 



Anchor Torsion Rod Hinge Link 


FIGURE 4 — Hinge Bracket — Viewed 
From Rear Passenger Compartment. 

Seat Back Removed 

hole and install the pin, bend the tab 
down to retain the pin. 

DECK COVER LOCK 

The deck cover lock is self-locking 
upon closing the cover. The locking 
gear engages the locking pawl of the 
striker and turns it to the right to lock. 
It is held in the locked position by a 
ratchet on the lock which is riveted to 
the locking gear shaft. 

To open the deck cover, turn the key 
clockwise and raise the cover. Spring 
tension returns the key to the vertical 
position. 

Lock Striker Adjustment 

The striker plate design permits a 
wide range for adjustment, both verti¬ 
cal and horizontal. 

Moving the striker plate down will 
pull the deck cover down more securely 
on the sealer rubber. However, if the 
striker plate is placed downward too 
far, it will require greater force to 
close the deck lid and engage the lock 
as well as become more difficult to 
turn the key and release the lock. 

The deck cover must also be adjusted 
laterally to allow the lock to enter 
without binding or shifting the deck 
cover when in the closed position 
(Fig. 5). 


Deck Cover Key Lock 

The key lock assembly is inserted 
through the opening in the deck cover 
from the outside and fastened on the 
inside of the deck cover by a spring 
steel retainer. The spring steel retainer 
fits into a groove on the key lock 
housing holding the lock under spring 
tension to the deck cover. 

To unlock the deck cover, turn the 
key to the right. This will turn the cam 
lever on the cylinder lock housing to 
actuate the lock release lever allow¬ 
ing the lock rotor to rotate releasing 
it from the lock striker. 

Lubrication 

The lock cylinder should be cleaned 
and lubricated before installation. 
Alcohol or benzol can be used. Blow 
out with air hose. Powdered graphite or 
silicone lubricant is recommended as a 
lubricant. 

The lock cylinder can be removed 
from its housing for cleaning and lu¬ 
brication after it is removed from the 
deck cover. 

TAIL GATE (TWO SEAT 
STATION WAGON) 

The tail gate inner and outer panels 
are welded together for rigidity. The 
inner panel is provided with an access 
hole for the glass regulator and latch 
assemblies. The tail gate assembly is 
torsion bar counterbalanced to assist 
in opening as well as closing. To re¬ 
move the tail gate from the body re¬ 
move the rear license plate light and 
the torsion bar retaining bracket. Mark 
the location of the tail gate hinges to 
assist in assembly and remove the 
hinge screws. Remove the tail gate 


support shoulder bolts and lift the tail 
gate assembly out of the body opening. 

Sealer Rubber 

The sealer rubber is cemented into 
a drain channel in the rear body 
opening and seals against the tail gate 
inner panel when the tail gate is in 
the closed position. A rubber dust and 
water baffle attached to the rear floor 
pan behind the rear bumper provides 
additional protection from road splash 
and dust to the tail gate seal area. A 
sponge rubber gasket type seal is also 
used on the tail gate inner panel access 
hole cover. 

Tail Gate Hinges 

The hinges are attached with self 
locking Phillips head screws to the 
lower tail gate outer panel and also 
to a bracket in the rear body opening. 
Slotted holes on the tail gate provide 
for side to side adjustment, while 
elongated holes on the body bracket 
provide for up and down as well as in 
and out adjustment. The torsion bar is 
retained at either end by the tail gate 
hinges. 



FIGURE 7 - Tail Gate Hinge 
and Striker 



FIGURE 5 — Striker Alignment 


FIGURE 6 — Tail Gate Assembly 
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Lock Latch Release Handle Latch Release Adjustment Regulator Mounting Screw 



Regulator Mounting Screw License Light Drain Hole Torsion Bar Bracket Torsion Bar 

FIGURE 8 — Tail Gate Viewed From Cargo Compartment 


Tail Gate Support 

Tail gate supports serve to support 
the tail gate in open position (Fig. 7). 

One end of the support is attached 
to the tail gate inner panel and the 
other is attached to the striker support 
brackets in the body opening with 
shoulder bolts. Anti-rattle wave wash¬ 
ers are used at each bolt head. The 
shoulder bolts must be securely bot¬ 
tomed, yet provide sufficient clearance 
for the support arms to operate freely, 
when opening or closing the tail gate. 

Tail Gate Latch Lock 

The latch locks are of the sliding 
bolt action type, actuated by a release 
latch assembly which is mounted at 
the top center of the tail gate inner 
panel. The chrome release latch handle 
is screwed onto the handle lever. 

The latch lock engages a dovetail 
type striker located on either side of 
the body opening attached to mount¬ 
ing brackets with self locking screws. 

Lower the glass into the tail gate 
before the gate can be opened. 

Lift upward on latch release handle 
which is recessed in the center of in¬ 
ner tail gate panel cover to release 
both latch locks from the striker. 

The strikers are adjustable up and 
down, in and out in the body opening. 
The striker should be set in or out to 
align the glass with upper slide chan¬ 
nels and also maintain the tail gate 
flush with the rear fenders. 

Tail Gate Torsion Bar 

The torsion bar is retained at either 
end in slots provided in both tail gate 
hinges. A clip is installed into the slot 
in the hinge to prevent the torsion bar 
from slipping out. 

The torsion bar is held in the center 
by brackets attached to the floor pan 
in the body opening (Fig. 8). The tor¬ 
sion bar can be removed'after remov¬ 
ing the license plate light from the 
rear bumper and the center bracket 
holding the torsion bar to the floor 
pan. Pull the torsion bar until it bows 
sufficiently to allow it to slide out of 
the slots in the tail gate hinges. 

When installing the torsion bar the 
clips should be placed into the slots 
in the hinge. Insert one end of the 
torsion bar into the clip in the slot, 


bow the bar and insert the other end 
of the bar into the opposite side hinge. 

Tail Gate Glass Assembly 

The tail gate glass is a curved one 
piece tempered glass with a chrome 
frame protecting the top edge. 

The glass can be raised or lowered 
to any position from the outside by 
the regulator mounted in tail gate. 

Removal Procedure 

Open the tail gate to allow the glass 
to be raised outside of the upper slide 
channel in the body opening. To elimi¬ 
nate the necessity of removing the 
glass weather strip from both the inner 
and outer tail gate panels four sheet 
metal guides may be used (Fig. 9). 
These sheet metal guides will guide the 
regulator arms through the opening 
between the inner and outer tail gate 
panels and permit the glass to be 
raised completely out of the tail gate, 
without damaging the glass weather¬ 
strip fabric or chrome bead. 

Insert the guides as shown in Figure 
9. Turn the regulator handle until the 
glass assembly is completely out of 
tail gate. Slide glass assembly to the 
left to disengage the regulator arms 
from the glass bottom channel. 

To install the glass assembly into the 
tail gate, slide the glass bottom chan¬ 
nel onto the regulator arms. Center the 


glass assembly on the tail gate. Place 
the sheet metal guides into position on 
the inner and outer tail gate panels in 
the same location as for removal. 
Turn the regulator handle and care¬ 
fully lower the glass. 

Tail Gate Window Regulator 

The window regulator is attached 
with four screws to braces inside the 
tail gate assembly and is accessible by 
removing the access hole cover from 
the tail gate inner panel (Fig. 8). 

Window regulator removal requires 
removing the tail gate glass assembly. 
Remove the access hole cover from 
the inner panel. Turn the regulator 
handle to expose all four regulator 
attaching screws and remove screws. 
It is advisable to mark the location of 
the regulator prior to removal to in¬ 
sure proper positioning upon assem¬ 
bly. Remove the regulator handle as¬ 
sembly from the outer panel. Slide 
regulator out through access hole. 

Tail Gate Glass Alignment 

The tail gate glass can be aligned 
to fit the body opening for the tail 
gate by removing the access hole 
cover and loosening the regulator 
attaching screws which will allow the 
regulator assembly to be shifted up or 
















DECK COVER - TAIL GATE - TRAVEL RACK 


5 



FIGURE 9 — Glass Removal or Installation 


down on either one or both sides. The 
glass slide channel lower mounting 
holes in the tail gate are elongated to 
allow for in or out adjustment of the 
glass for proper alignment of the glass 
into the upper glass slide channel. 

It is important that the lower tail 
gate is aligned properly prior to mak¬ 
ing any adjustment to the glass and 
regulator assemblies. Any realignment 
of the tail gate will affect the fit of the 
glass into the upper slide channel. 

Tail Gate Window 
Regulator Handle 

The window regulator pinion shaft 
is serrated which allows the handle to 
be positioned properly regardless of 
the positioning of the window regula¬ 
tor assembly. When installing the regu¬ 
lator handle, the glass must be in the 
fully raised position. Install the handle 
on the pinion shaft so that the handle 
extension is out to the left and in the 
horizontal position. 

Tail Gate Window Regulator 
Handle Spring Removal 



FIGURE 10 - Tail Gate Handle 
Position 


To install hook the spring loop end 
onto the handle extension and slide the 
spring coils into the handle cavity. 
Install the serrated pin and tap into 
position securely. 



FIGURE 1 1 - Regulator Handle 
Spring Removal 

Tail Gate Key Lock 


Remove the serrated pin with a pin 
punch (Fig. 11). Slide the handle ex¬ 
tension off and the spring attached to 
the extension will also come out. The 
spring loop end hooks into the handle 
extension. The spring coils fit loosely 
in the cavity of the handle. 


The tail gate key lock is inserted 
into the rear window regulator handle. 
To remove the lock cylinder, remove 
the handle from the tail gate. Insert 
the key in the lock and turn it to the 
locked position. Insert a paper clip or 
small drift into the hole provided in 


the handle (Fig. 12) and compress the 
spring loaded plunger. Remove the 
cylinder from the handle. 



FIGURE 1 2 — Removing Lock 
Cylinder 


Maintenance 

Occasional cleaning and lubrication 
is essential for the proper operation 
of the handle working parts. 

All foreign matter should be removed 
from the lock cylinder and tumblers, 
and then lubricated with powdered 
graphite. 

The handle barrel should be cleaned 
and lightly lubricated with a light 
machine oil. 

Gasoline (that does not contain 
lead) may be used for cleaning. Blow 
out with air hose, then lubricate. 

Weatherstrips 

The tail gate glass weatherstrips are 
attached to the upper flange of the 
tail gate inner and outer panels. The 
weatherstrips are held in position by 
clips as shown in Figure 13. 

Removal requires spreading the re¬ 
taining slots and disengaging the 
small barbs on the clip from the slot 
in the tail gate flange. 



Weatherstrip Barb on Clip 

FIGURE 13 - Tail Gate Glass 
Weatherstrip 
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Rear Window 
Glass Channels 

The glass channels are attached to 
the tail gate and body opening with 
screws. Two slide channels are used 
in the tail gate, slotted holes are pro¬ 
vided at the bottom for adjustment. 
A three piece glass channel is used in 
the upper body opening, top and two 
sides. 

The side channels should be removed 
before removing the top channel. Re¬ 
move the sheet metal screws located 
inside the glass slide channel. Slide the 
channel assembly out of the body 
opening (Fig. 14). 



FIGURE 14 — Removing Glass Slide 
Channel Assembly (Side) 


The upper glass channel is also re¬ 
tained with sheet metal screws. Remove 
the screws located inside the channel 
and slide the channel assembly from 
the body opening (Fig. 15). 



FIGURE 15 — Removing Upper Glass 
Channel (Weatherstrip) 


Tail Gate Reveal Moulding 

The tail gate reveal moulding fits 
onto the weld flange in the body 
opening. 

Removal requires removing the up¬ 
per and both side glass slide channels. 
Use a fiber stick to pry the reveal 
moulding off the weld flange (Fig. 16). 



FIGURE 16 — Removing Tail Gate 
Reveal Moulding 

TAILGATE DOOR (THREE-SEAT 
STATION WAGON) 

Sealer Rubber 

The tailgate door sealer rubber is 
cemented into the body opening. The 


corners are moulded into the sealer 
rubber and fit into the bottom corners 
of the body opening. The sealer rub¬ 
ber has a spongy rubber core covered 
with a smooth rubber skin. 

The tailgate door must contact the 
sealer rubber at all points when the 
door is closed. This may be determined 
by marking the flange on the tailgate 
door inner panel with chalk mark 
spaced about one inch apart and 
closing the door. The chalk marks will 
transfer onto the sealer rubber and 
show the exact point of contact. If the 
chalk marks do not transfer to the 
sealer rubber at any point, it indicates 
that these areas are not sealing prop¬ 
erly and require either a door adjust¬ 
ment or shimming of the sealer rubber 
as determined by a further visual 
check. 

Tailgate Door Hinges 

The tailgate door hinges of the 
three-seat station wagon are fastened 
to the rear body pillar and to the 
door inner panel. Elongated holes on 
both the rear body pillar and door 
panel provide for a full range of 
adjustment. The upper hinge can be 
removed with the door opened. The 
upper hinge also incorporates the 
door check mechanism (Fig. 18). 

In order to remove the tailgate door 
lower hinge, it is necessary to remove 
the rear bumper face bar to expose 



Moulded Corner Joint Sealer Rubber 

FIGURE 17 — Tailgate Door Sealer Rubber 
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FIGURE 18 — Tailgate Door Upper 
Hinge and Door Check 


the hinge to rear body pillar mount¬ 
ing cap screws. The lower hinge may 
be adjusted without removing the 
bumper face bar. Use an offset Phillips 
screw driver. 



Lower Hinge to Body Lower Hinge to Door 

FIGURE 19 - Tailgate Door 
Lower Hinge 


Tail Gate Door Adjustment 

Prior to attempting a tail gate door 
adjustment a good visual inspection 
should be made to determine the exact 
cause of the misalignment. Due to 
variables in the different components 
and assemblies there is no step by 
step procedure that would apply in 
every case. There are several good 
tips to remember when making a 
visual inspection to diagnose a mis¬ 
alignment. Such as, binding due to 
misplacement of sealer rubber or 
metal to metal contact particularly at 
the hinge pillar area. Also by closing 


the tail gate door with the striker 
plate removed will eliminate the pos¬ 
sibility of the striker acting as a wedge 
and allow the door to hang freely in 
the opening. 

The striker plate should not be used 
as a guide or a means of raising or 
lowering the door in relation to the 
body pillar. The lower tail gate door 
and the upper glass and slide assem¬ 
bly can be adjusted separately, how¬ 
ever, since the upper glass and slide 
assembly is mounted to the lower tail 
gate door any adjustment of the lower 
tail gate door will correspondingly 
affect the upper glass and slide assem¬ 
bly. 

Proper alignment of the lower tail 
gate door must be made or deter¬ 
mined before the upper glass or slide 
channel assembly adjustment is at¬ 
tempted. Adjustments are provided for 
both the glass and regulator assembly 
and the glass slide channel and frame 
(Fig. 20). The slotted mounting holes 
on the tail gate door inner panel 
allow the glass regulator to be rotated 
so the glass will lower and raise 
squarely in the slide channel and 
frame. Slotted mounting holes in the 
inner panel also allow the slide chan¬ 
nel to be moved up or down for 
proper alignment in the body opening. 

Tailgate Door Lock 

The tailgate door lock is a rotor 
ratchet type with a push button handle 
release. 

The door lock incorporates a safety 
lock feature to prevent the door from 
being opened inadvertently by the 
third seat passengers. 

The door can be locked from both 
the inside and outside; however, it can 
only be unlocked with the key from 
the outside. 

To remove the tailgate door lock, 
remove the inside door handle, door 
inner panel access hole cover, and 
lock attaching screws. Raise the door 
glass and the lock can be removed 
through the access hole in the door 
inner panel. 

Outside Tailgate Door Handle 

The outside door handle is a push 
button release type. 

The handle is attached to the door 
outer panel with two screws. One 
screw is visible adjacent to the inner 


and outer panel joint flange at lock- 
side (Fig. 20). The other screw is ac¬ 
cessible by removing the button type 
plug from the inner panel and loosen 
the screw just enough to allow moving 
the handle sideways so the head of 
the screw will clear the keyhole slot. 



Handle Screw 


Frame Screw 


FIGURE 20 — Door Handle Mounting 


Tailgate Door Glass 
And Upper Frame 

The tailgate door glass is a curved 
one piece tempered glass (Herculite) 
and operates in the slide channel by 
the one piece glass frame which ex¬ 
tends from the bottom of the lower 
tailgate door upward forming the 
upper door frame. 

It is attached to the door curved 
inner panel ends with four screws. The 
bottom attaching screw holes in the 
door are elongated to provide for 
adjustment of the frame into the upper 
body opening. 

Glass and Frame Removal 

Remove the inside door handle. Re¬ 
move the four screws that secure the 
upper glass frame and slide channel 
assembly to the tailgate door inner 
panel. Remove the rubber insert from 
both ends of the tailgate door between 
the inner and outer door panels. To 
eliminate the necessity of removing the 
glass weatherstrip from both the inner 
and outer panels, four sheet metal 
guides may be used (Fig. 21). 

These sheet metal guides will guide 
the frame out through the opening 
between the inner and outer door 
panels without damaging the glass 
weatherstrip fabric or chrome bead. 

The sheet metal guides should also 
be used to assist in removal of the tail- 








8 


DECK COVER - TAIL GATE - TRAVEL RACK 



FIGURE 21 — Glass Frame Removal 


gate door glass assembly. Insert the 
guides in place as shown in Figure 22 
and turn the regulator handle to raise 
the glass completely out of the door. 

Glass installation is accomplished by 
using the sheet metal guides in the 
same location as for removal. 

Glass Regulator Removal 

Remove the tailgate door glass. Re¬ 
move the glass regulator handle and 
escutcheon from the inner panel. Re¬ 
move the access hole cover from the 
inner panel. Remove the four regulator 
assembly attaching screws (Fig. 23) and 
slide the regulator out through the 
access hole. 

Elongated mounting holes on the 
glass regulator provide for necessary 
adjustment of the glass in the upper 



'Attaching Screws 


FIGURE 23 — Glass Regulator 
Assembly 

glass frame. This adjustment should be 
checked after the glass is installed. 

Lubricate the regulator assembly 
with Lubriplate at time of installation. 

TAIL GATE DOOR KEY LOCK 

The door key lock is retained to the 
inside surface of the door outer panel 
by a retaining spring which is inserted 


into the door through a slot in the 
lock pillar. 

The door key lock cylinder housing 
is provided with a groove on the top 
and bottom sides for the retaining 
spring to slide into to hold the cylinder 
lock to the door. The retaining spring 
has a locking groove that hooks to the 
inside edge of the door pillar to hold 
it in a locked position. 

Removal 

With the door open, use a screw 
driver to press the exposed end of the 
retaining spring toward the door 
outer panel. Pry out to release the 
locking groove from the door lock 
pillar. 

Pull the retaining spring out from 
the door about one inch. This will re¬ 
lease the retaining spring from the 
grooves in key lock cylinder. 

Then remove the key lock cylinder 
from the door. 

Removing Key Lock 
Cylinder from Housing 

To remove the key lock cylinder 
from its housing, first remove key lock 
from the door. Then insert key in lock 
and turn cylinder to right as far as 
possible. This will turn the swivel to a 
position at which the opening in the 
swivel will appear at the opening of 
the lock housing and expose end of 
the retainer spring. 

Insert large needle under retainer 
spring, prying end of spring upward 
for release of key lock cylinder from 
housing (Fig. 24). 



FIGURE 24 — Removing Key Lock 
Cylinder from Housing 


Installing Key Lock Cylinder 
in Housing 

Slide swivel over end of shaft and 
insert swivel pin through hole in shaft. 

Raise swivel on shaft so pin will seat 
in bearing surface. 

Lower this assembly into cylinder 
lock housing. 



FIGURE 22 — Glass Removal or Installation 
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Insert key in cylinder lock to depress 
tumblers, having the depressed tum¬ 
blers in line with-the boss and opening 
of housing. 

Insert cylinder in housing as far as 
possible, then turn key to left. This will 
permit the retaining spring in the 
housing to catch into the locking 
groove at the end of the key lock 
cylinder. 

Installation 

Put the key locking device of the 
door lock in the neutral UNLOCKED 
POSITION. To do this, insert small 
screw driver from outside of door into 
door lock locking device through hole 
in door used for key lock. Now turn 
it counterclockwise as far as possible, 
then back one-quarter turn. 

Insert retaining spring into door. 
Align round hole in retaining spring 
with hole in door outer panel. 

Insert cylinder lock through door 
panel and retaining spring. Guide the 
cylinder lock shaft into the door lock. 

Note the key lock holding boss on 
the key lock housing. Turn the housing 
so this boss will line up with the cut¬ 
out in the edge of the key lock hole 
in the door outer panel. This will po¬ 
sition the lock housing for installation 
in the door. The key should now be 
turned to a vertical position. This will 
position the key lock shaft properly 
for inserting into the locking device of 
the door lock. 

Hold cylinder lock firmly against the 
outer panel. Push retaining spring in 
so the narrow section of the retaining 
spring will enter the grooves of the 
lock housing. 

Then use screw driver to set the re¬ 
taining spring locking groove to inside 
of door pillar. 

NOTE: In dusty areas , exposed 
locks should be thoroughly cleaned 
with a solvent to carry off any 
foreign matter or gummy sub¬ 
stance. Gasoline (one that does 
not contain lead) may be used , 
or lock may be removed and 
cleaned with alcohol or benzol. 
Blow out with air hose and lu¬ 
bricate. 

Lubrication 

Finely powdered graphite or silicone 
lubricant is recommended for lubrica¬ 
tion. 


Tailgate Door Glass 
Weatherstrip and 
Reveal Moulding 

The tailgate door glass weatherstrips 
are attached to the upper flange of 
the door inner and outer panels. The 
weatherstrips are held in position by 
clips in the same manner as the two- 
seat station wagon (Fig. 13). 

Removal requires spreading the re¬ 
taining slots and disengaging the 
small barbs on the clip from the slot 
in the door flange. 

If for any reason the old weather¬ 
strip is re-used, it is advisable to re¬ 
move the upper glass frame prior to 
removing the weatherstrip to prevent 
damage. 

Tailgate Door Upper 
Rubber Weatherstrip 

The upper weatherstrip is attached 
into the upper body opening by sheet 
metal screws and also retains the rear 
window upper reveal moulding. The 
rubber weatherstrip should be lubri¬ 
cated periodically with silicone or 
other suitable rubber conditioner to 
allow the upper glass frame to slide 
easily when opening or closing the 
tailgate door. Do not use graphite, 
brake fluid, or wax on the rubber 
weatherstrip. 

Removal requires removing the sheet 
metal attaching screws (Fig. 25). 



FIGURE 25 — Removing Upper 
Rubber Weatherstrip 


Rear Window Upper 
Reveal Moulding 

The reveal moulding slips over the 
metal flange in the upper rear body 
opening. It is held in position by the 
upper weatherstrip attaching screws. 

The reveal moulding can be removed 
after removing the weatherstrip. Use a 
fibre stick or other suitable tool to pry 
the reveal moulding from the body 
flange (Fig. 26). Exercise caution to 
prevent scratching the paint or dam¬ 
aging the moulding. 



FIGURE 26 — Removing Upper 
Reveal Moulding 

TRAVEL RACK 
Station Wagon Models 

The travel rack is mounted to the 
outside rear section of the roof panel. 
Each of the suporting parts is provided 
with studs which are inserted through 
the roof panel and sealed to the inside 
of the body for fastening with lock 
washers and nuts. The rear rack rail 
posts are reinforced with a bracket to 
the rear roof rail (Fig. 27). 

Rubber seals and metal reinforce¬ 
ments are also provided at each stud 
for proper sealing and support. The 
three roof panel supports add rigidity 
to the roof panel at the travel rack 
area. The forward roof panel support 
is welded to the side roof rails, how¬ 
ever the center and rear roof panel 
supports are secured to the side roof 
rails with sheet metal screws. 

The travel rack rail consists of two 
side rails and a rear center rail. 
These components can be removed 
individually by removing the retaining 
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hold the front ends of the rail to the 
front rack rail posts. 

Remove the screw on each rear post 
that holds the front and rear post to¬ 
gether. This screw is on the side of the 
post to the front of the car just below 
the rail. Spread the front and rear 
halves carefully not to damage the 
roof panel and lift the rail out. Work 
the ends out of the front rack rail 
posts. 

Remove the retaining pin that se¬ 
cures the side rail to the rear center 
rail (Fig. 28). 


pins securing the individual rails to the 
posts (Fig. 28). 

Removal — Strap Hanger, 

Front Post or Mouldings 

For the removal of either the strap 
hanger, front post, or mouldings, the 
rear headlining must be removed for 
accessibility to the retaining nuts of 
the part to be removed. 

Travel Rack Rail Removal 

Carefully drive out the pins that 
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Pin Right Side Rail Pin Strap Hanger 

FIGURE 28 — Travel Rack Side Rail Removal 
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WINDSHIELD 

The one piece curved windshield, 
consists of two sheets of plate glass 
bent and matched, then laminated to¬ 
gether and is known as Duplate glass. 

The glass is set into a rubber chan¬ 
nel which cushions and seals it against 
the body around the windshield open¬ 
ing when installed as an assembly. 

This assembly consists of the glass, 
rubber channel and reveal mouldings. 

Reveal Mouldings 

The stainless steel reveal mouldings 
have an “L” shaped flange which sets 
into an “L” shaped groove provided 
in the rubber channel. The “L” flange 
extends in the rubber beyond the thick¬ 
ness of the glass and cannot be in¬ 
stalled or removed without first re¬ 
moving the windshield assembly. The 
expansion joints of the reveal mould¬ 
ings are covered with clincher type 
covers. 


Windshield Removal 

Cover the hood and fenders with 
paper to prevent unnecessary clean up 
of sealer or damage. 

Remove the windshield interior finish 
mouldings, sun visors, and rear view 
mirror. 

Cover the instrument panel with pa¬ 
per to prevent unnecessary clean up 
of sealer in this area. 


Remove the windshield wiper arm 
and blade assemblies. 

With wedge shaped fibre or wood 
stick, loosen inside lip of rubber com¬ 
pletely around windshield. 

Apply pressure, from the inside 
along the top of the glass, starting at 
the upper corners until the lip of the 
rubber is forced to the outside of the 
flange. 

Lift glass assembly from car and 
place the assembly on a padded bench. 

Pull channel rubber away from glass, 
spread lip of rubber, and carefully lift 
reveal moulding from groove in rubber. 

Remove the rubber from the glass. 
The rubber channel can be re-used 
after the dried sealer is removed. 

Windshield Glass Installation 

Care must be exercised to prevent 
chipping the edge of the glass or a 
stress crack may occur later. 

Also inspect the windshield opening 
flange for irregularities, such as burrs 


or bent sections of the flange, and cor¬ 
rect where necessary. 

The lip of the rubber must be to the 
inside or concave side of the glass 
when installed. 

Install the rubber on one end of the 
glass first and apply several pieces of 
masking tape to hold the rubber to the 
glass while the remainder of the rub¬ 
ber channel is installed, using masking 
tape at intervals to retain the rubber 



FIGURE 2 - Forcing Windshield Out 
at Top 

to the glass. Then tie two cords around 
the center of the glass, approximately 
12 " to 15" apart to hold the rubber 
to the glass, and remove the tape. 

Apply liquid soap with a brush or 
oil can to the reveal moulding groove 
in the rubber channel to aid in seating 
the moulding. 

Center the top reveal moulding and 
press the moulding flange into the 
groove in the rubber, making certain 
that the flange is fully engaged in the 
groove. 

Install the bottom moulding. 

The side reveal mouldings must hook 
on to the top and bottom mouldings 
when they are finally installed into the 
groove of the rubber. 

Use two cords 9 feet long. Insert a 
cord in groove of rubber starting at 
top center of the glass and continuing 
around to the other end at the bottom 
center. Insert the other cord in the 
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FIGURE 3—Glass Properly Assembled 

groove of rubber around the other end 
of glass, overlapping the ends of 
cords at both top and bottom center 
as shown in Figure 4. 



FIGURE 4 — Overlapping Cord in Lip 
Groove 

Apply a W bead of sealer com¬ 
pletely around the windshield opening 
ledge, NOT THE FLANGE. 

Place the windshield assembly in the 
opening and remove the cord which 
held rubber to glass. 

Center the windshield assembly in 
the opening and remove the cord which 
held rubber to glass. 

From the inside of the car, pull the 
bottom cord upward parallel with the 
windshield to lift the lip of the rubber 
over the windshield opening flange as 
far as the wrap-around section of the 
glass, first on one side, then on the 
other. 

Tap the windshield firmly with the 
heel of the hand or with a soft rubber 
mallet on the outside to set the wind¬ 
shield in position. Then pull the upper 
cord until the lip is completely lifted 
over the flange on one side, then on 
the other. 

When pulling the cord, hold a cloth 
on the cord to remove the sealer that 
may cling to the cord. 


Apply windshield sealer between the 
rubber and the glass and remove sur¬ 
plus. 

Replace the wiper arms and blade 
assemblies. 

Replace interior finish mouldings, 
sun visors, and rear view mirror. 

Water Leakage at Windshield 

Many times it is assumed windshields 
leak when in reality the leakage is from 
another source. Possible sources are 
loose screws on outside of dash insu¬ 
lation pad clips or radio antenna lead 
in. 

Leakage between sealer rubber and 
glass can be observed without remov¬ 
ing any parts. 

To locate leakage between sealer 
rubber and body, it is necessary to re¬ 
move the finish moulding. 

To correct leakage at either source, 
it is necessary to remove the finish 
moulding and re-seal. With a pressure 
gun, seal between the rubber and the 
glass and between the rubber and 
metal. 

REAR WINDOW 

The curved rear window glass is 
bent Herculite or tempered glass. It is 
set into a moulded channel rubber 
which cushions and seals the glass 
against the body around the rear win¬ 
dow opening. 

Rear Window Reveal Mouldings 

There are three reveal mouldings 
around the rear window, lower and 
right and left side. The “L” shaped 
flange is set into a groove provided in 
the rubber channel the same as the 
windshield reveal mouldings. 


Rear Window Removal 

Cover the rear seat back and cush¬ 
ion with a cloth covering, and the rear 
shelf panel to prevent unnecessary 
clean up or damage. Also cover the 
rear deck panel with paper or fender 
pad. 

Remove the rear window interior 
finish moulding. 

Loosen the inner rubber lip around 
the window opening with a wedge 
shaped fibre stick. 

Push the rear window assembly out¬ 
ward at the top until the rubber lip is 
pulled completely to the outside of the 
opening flange around the window 
opening. 

Lift the glass assembly outward at 
the top and away from the car. Place 
the assembly on a padded bench and 
remove the reveal mouldings in the 
same manner as described in the wind¬ 
shield removal procedure. 

Rear Window Installation 

Install the rear window rubber and 
reveal mouldings to the rear glass in 
the same manner as applies to the 
windshield. 

Insert a cord in the lip groove in the 
rubber completely around the glass. 

Apply a Vi inch bead of windshield 
sealer around the rear window open¬ 
ing ledge, NOT ON THE FLANGE. 

Set the bottom of the glass assem¬ 
bly on the lower flange first. Place it 
against the opening flange and center 
it. 

At the same time, pull the cord to 
lift the lip of the rubber over the flange. 
Then tap the glass assembly alQ,ng the 
top and bottom and side edges firmly, 
with a soft rubber mallet to settle the 
glass into position. 



FIGURE 5 — Rear Window Reveal Mouldings 
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Apply sealer between the rubber 
and the glass. Wipe off surplus sealer 
inside and out and install interior finish 
mouldings. 

WINDSHIELD WIPER 

The windshield wiper is vacuum op¬ 
erated and controlled by a pull type 
control located to the right of the 
steering column and above the igni¬ 
tion switch. 

The wiper arms are actuated by a 
link and pivot assembly attached to 
the wiper motor. 

The wiper motor is mounted to the 
outside of the air intake chamber un¬ 
der the hood. 

The wiper arms move in a tandem¬ 
like action and park to the right side 
of the car. 

Wiper Arm and Blade 
Assemblies 

The wiper blade assembly can be 
removed from the wiper arm by lifting 
the blade off of the windshield and 
tipping the blade to arm connecting 
link toward the glass, which will dis¬ 
engage the embossing tab on the top 
of the arm out of the hole in the con¬ 
necting link. 

At the same time, slide the blade 
assembly away from the end of the 
arm so that the embossing does not 
index with the hole. Then push the 
spring tab downward away from the 
depression in the bottom side of the 
arm and slide the blade assembly off 
of the arm. 



FIGURE 6 — Removing Blade As¬ 
sembly From Arm 


Replaceable Element 

The blade element can be removed 
by compressing the blade latch and 
sliding it from the bridge. 

When installing the element, the 
metal backing must engage the tabs 
on the bridge. 

Wiper Arm Removal 

The wiper arms are set on the ser- 



FIGURE 7 — Removing Element 

rated pivot shaft and held securely by 
spring tension on the arm. 

To remove the arm, lift the arm 
against the spring tension and with a 
screw driver, slide the cap away from 
the serrated pivot shaft. 

Cowl Air Intake Removal 

Remove the wiper arm and blade 
assemblies. 

Remove the pivot shaft chrome hex¬ 
agon nuts, washers and spacers. 

Open the hood and remove the sev¬ 
en cowl vent air intake cover to cowl 
top screws. 

Place a piece of masking tape on 
the cover below the corners of the 
hood to protect th'e paint. 

Slide the right side of the cover for¬ 
ward to disengage the spring clip 
from the cowl. 

Carefully lift the cover off of the 
pivot shaft bodies and remove it from 
the car. 

The cover also retains the hood to 
cowl seal. When installing the cover, 
care must be exercised to keep the 
hood to cowl seal in proper position, 
before installing the cover to cowl 
screws. 

Wiper Motor Removal 

Remove the wiper arms and blades 
and the air intake cover. 

Slide the link to motor retainer clip 
off of the motor arm stud which is ac¬ 
cessible through the cowl top opening. 
Remove the link from the motor. 

Disconnect the control cable and 
vacuum hose from the motor. 

Remove the motor and mounting 
plate to dash screws and motor as¬ 
sembly. 

Wiper Pivot Shaft Body and 
Link Assembly Removal 

Remove the wiper arms and blades. 

Remove the cowl air intake cover. 

Disconnect the link to wiper .motor 
retainer and link from the wiper mo¬ 
tor arm through the cowl top opening. 

Close the hood and remove the two 
cap screws holding each pivot shaft 


Pivot Shaft Body Mounting Screws 



FIGURE 8 — Removing Link to Motor 
Retainer Clip 

body to the cowl top shown in Fig¬ 
ure 8. 

Remove both pivot shaft body and 
link assemblies as a unit, through the 
cowl top opening. 

The pivot shaft bodies may be re¬ 
moved by sliding the retainer off of 
the stud. 

When installing the pivot shaft 
bodies to the cowl top the assist spring 
must be in a position to engage the 
rubber sleeved stud (Fig. 9). 



FIGURE 9 — Pivot Shaft Spring 
Position 

Wiper Control and Cable 

The wiper control and cable is one 
unit and must be replaced as an as¬ 
sembly. 

The wiper control cable must be 
routed properly through the underside 
of the instrument panel to prevent 














4 


WINDSHIELD - REAR WINDOW - WINDSHIELD WIPER 



FIGURE 10 — Wiper Motor and Linkage 


"kinking” and hard operation. 

The control knob is held to the shaft 
by a spring clip which snaps into a 
groove provided on the flat surface of 
the shaft. The clip is retained in the 
groove by a set screw at the bottom 
of the knob. 

To remove the knob, loosen the set 
screw, insert an offset type screw driv¬ 
er or an Allen wrench into the notch 
provided in the small end of the knob 
and push down on the spring retainer 
to release it from the groove in the 
shaft and pull the knob off. 

To remove the control after the knob 


has been removed disconnect the con¬ 
trol cable from the motor. 

Remove the two screws holding the 
control to a support bracket located 
behind the instrument panel. 

NOTE: The wiper control cable must 
be installed with the washer at the 
end of the control wire inserted in 
the slot in the slide valve. The con¬ 
duit must butt against the shoulders 
of the anchoring slot and be fast¬ 
ened securely to assure positive 
opening and closing of the valve 
for efficient operation. 


Depressing Spring 



FIGURE 1 1 — Removing Control 
Knob 

Valve Armor Against Shoulder 



FIGURE 12 — Wiper Control Cable 
to Motor Mounting 
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FIGURE 1 — Instrument Panel 


trols, also pull the headlight switch 
knob and shaft from the switch (de¬ 
press the button on switch assembly to 
release the shaft). 

Remove the speedometer cable from 
the cluster. Carefully separate the in¬ 
strument cluster housing from the in¬ 
strument panel just far enough to dis¬ 
connect the remaining wires from the 
cluster. Remove the housing. 

Installation 

Position the housing on the instru- 


Mounting Holes 



Studs 

FIGURE 2 — Instrument 


Overlay Pad 


INSTRUMENT PANEL 

The instrument panel is attached 
along the top of the dash panel by 
sheet metal screws. An anti-squeak 
tape is positioned between the instru¬ 
ment panel and the dash prior to as¬ 
sembly to prevent metal to metal con¬ 
tact. The panel is also fastened to the 
front body pillars by cap screws on 
either side. The instrument panel mount¬ 
ing holes are elongated to allow the 
panel to be centered on the dash. 

Instrument Panel Overlay Pad 

A vinyl coated polyester overlay pad 
(optional) covers the face edge of the 
instrument panel from the instrument 
cluster assembly to the extreme right 
side. On cars equipped with air con¬ 
ditioning, the overlay pad extends from 
the air conditioning discharge duct as¬ 
sembly to the extreme right. 

Studs on the overlay pad fit into at¬ 
taching holes in the instrument panel 
and are secured by self-tapping nuts 
on the inside of the instrument panel 
(Fig. 2). 

INSTRUMENT CLUSTER 
HOUSING 

The plastic instrument cluster hous¬ 
ing contains the instrument cluster and 
various controls attached to the instru¬ 
ment panel. The cluster and controls 


can each be removed individually 
without removing the entire assembly. 

Removal 

Disconnect the battery. Remove the 
three screws in the upper housing or 
cover and lift the cover off. Remove 
the three housing attaching screws 
from the bottom of the housing. The 
instrument cluster housing has four 
studs protruding through the instru¬ 
ment panel; remove the four attaching 
nuts from the inside. Loosen the steer¬ 
ing jacket tube to allow the tube to 
lower and provide the necessary clear¬ 
ance to remove the cluster housing. 

Remove the knobs from the wind¬ 
shield wiper and blower motor con¬ 


Panel Overlay Pad 



Cluster Grommets 

FIGURE 3 — Instrument Cluster 
Housing Assembly 

ment panel. Connect the wires and 
speedometer cable. Install the four re¬ 
taining nuts from the inside of the in¬ 
strument panel. Install the control 
knobs. Install the three retaining screws 
into the bottom of the housing. Place 
the upper housing cover into position 
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and install the three retaining screws. 

CAUTION: Do not over-tighten 
the housing retaining nuts and 
screws to prevent cracking the 
plastic. 

Tighten the steering jacket tube into 
position. Connect the battery. 


GLOVE BOX 

The glove box is mounted to the 
glove box opening flanges in the in¬ 
strument panel with sheet metal screws. 

The glove box door is hinged to the 
lower edge of the opening with a pi¬ 
ano type hinge. Elongated holes in the 
hinge allow for up and down adjust¬ 
ment as well as forward and back and 
side to side. 



Light Lock Glove Box Retaining Check Link 

Grommet 


Check Link 


FIGURE 4 — Glove Box Assembled 
Parts 


Glove Box Door Overlay 

The overlay panel is secured to the 
glove box door by the name plate. The 
name plate attaches into two tubular 
type clips in the instrument panel (Fig. 
5). To remove the overlay panel, pry 
the name plate out of the clips with a 



FIGURE 5— Glove Box Door Overlay 
Panel Removal 


fiber stick, using caution not to damage 
the overlay or name plate studs. 

The instrument panel center and 
outer overlays are also removable. To 
facilitate removal of these panels, it is 
necessary to remove the clock, radio 
knobs, cigar lighter, parking brake re¬ 
lease lever, and air conditioning ther¬ 
mostat, if so equipped. 


Glove Box Light 

The combination glove box light and 
switch is mounted to the flange of the 
glove box opening. It is held in posi¬ 
tion by spring tension prongs. 



'Slotted 
Mounting 
.Holes for 
[Adjustment 


Check 

Link 


Glove Box Door 


FIGURE 6 — Glove Box Door 


Glove Box Lock 

The glove box lock is inserted 
through the glove box door from the 
outside. 

The lock is held in place by a screw 
through the retainer to the lock hous¬ 
ing. 


Case Escutcheon Striker 

^ (T*- 

/ /'\ * 

Lock Cylinder Catch Retainer 

FIGURE 7 — Glove Box Key Lock 
Assembly 

Cylinder Lock Removal 

For maintenance or lubrication, the 
cylinder lock may be removed from 
the lock housing without moving the 
complete assembly from the glove box 
(Fig. 8). 



FIGURE 8 — Removing Cylinder Lock 
from Housing 

Open the glove box and insert key 
in lock to close the tumblers. 

With the forefinger, press down on 
lock catch holding it down or in the 
unlocked position. 

Turn key and cylinder to right as far 
as possible. 

Remove key and cylinder from lock 
housing. 


Cylinder Lock Installation 

Hold the lock catch down and insert 
the lock cylinder in proper alignment 
as shown in Figure 8. Release the lock 
catch and turn key to left. 

Lubrication of Key Lock 

Apply a very thin coat of Lubriplate 
to the lock striker and lock catch. 

ASH RECEIVER 

The ash receivers are of the drawer 
type. The retainer is fastened at the 
front to the top of the opening with 
two sheet metal screws. 

The rear of the retainer is support¬ 
ed to the instrument panel by the re¬ 
tainer brackets (Fig. 9). 


fk if 

* 

j| Retainer 
(Slide) 

FIGURE 9 — Ash Receiver Assembly 



Ash Receiver 
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FRONT SEAT ASSEMBLIES 

Eight types of front seats are avail¬ 
able, a solid front seat with a full 
width cushion and back; used on Four 
Door Models. 

Full width cushion with individual 
reclining, but no forward tilt seat 
backs; used on Four Door Models. 

Full width cushion with reclining and 
forward tilt seat backs; used on Two 
Door Models. 

Full width cushion non-reclining but 
forward tilt seat backs; used on Two 
Door Models. 

Individual seats with reclining and 
forward tilt back; used on Two Door 
Models. 

Bucket seats with reclining and for¬ 
ward tilt backs; used on Two Door 
Models. 

Individual seats with reclining, but 
no forward tilt seat back; used on 
Four Door Models. 

Bucket seats with reclining, but no 
forward tilt seat back available as an 
option on Four Door Models 770 and 
990. 

Full Seat Back and 
Bottom Frame 

The full seat back is bolted to the 
bottom frame with a shoulder bolt at 
each side. The outer bracket tooth 
rack engages a pin in the bottom seat 
frame outer bracket to hold in the up¬ 
right position. 

Reclining Seat Back and 
Bottom Frame 

The reclining seat backs for full seat 
cushion, individual, or bucket seats are 
mounted and operate in the same 
manner. 


The bucket seats however, are not 
as wide as the individual seats, as a 
console compartment is mounted to 
the floor between the seat assemblies. 

They consist of a right and left seat 
back frame and spring assembly and 
a right and left seat bottom frame. 

The seat cushion spring and seat 
bottom frame is one assembly on full 
width cushion. 

Outer hinge brackets welded to the 
seat bottom frame contain the reclin¬ 
ing mechanism while the inner brackets 
act as pivot hinges. 

Front Seat Assembly Removal 
From Seat Adjuster Slides 

Move the seat assembly to the full 
forward position on the adjuster slides. 

Remove the seat cushion by lifting 
up at the front. 

On Lounge-Tilt cushion seats, the 
cushion must first be raised one posi¬ 
tion with the handle and the seat back 
fully reclined; it must then be tipped 
forward to expose the seat mounting 
bolts and nuts. 

Remove nuts and washers and lift 
complete assembly from seat adjusters. 


Mounting Bolts 



FIGURE 1 — Front Seat Assemblies 
Mounted to Seat Adjusters 


Reclining Seat Back Operation 

Each seat back will recline to four 
different positions including a hori¬ 
zontal position for use as a bed. In 
this position the seat back, rests on 
removable supports, which set into 
holes provided in the rear cushion to 
floor anchor. 

Headrests, if so equipped, must be 
removed to make up the bed. 

Relieve all pressure against the seat 
back. Raise the control handle and the 
back will recline to the first position. 
Then release the handle. 

The control handle must be oper¬ 
ated to lower the seat back to each 
position until position desired is 
reached. 

To raise seat back from any lowered 
position, it is necessary to lift the seat 
back to each successive position until 
the desired position is reached. Do not 
operate control handle for this opera¬ 
tion. 

When the handle is raised, the ad¬ 
juster arm pivots down disengaging 
the pin from the seat back outer hinge 
ratchet and engages the seat back 
stop ratchet and allows the seat back 
to move to the first reclining position. 

Releasing the handle allows the pin 
to engage the next tooth on the ratchet 
for the next reclining position, etc. 

The hinge stop ratchet bracket is 
counterbalanced by a coil spring 
which returns the stop ratchet to a 
neutral position to accept the pin and 
hold the seat back when the handle is 
raised. 

Figure 2 illustrates the relationship 
of the seat back bracket and ratchet 
assembly with the bottom seat frame 
outer hinge bracket and adjusting 
arm. 
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If the seat back does not recline, it 
indicates that the stop ratchet is bind¬ 
ing and does not allow the stop 
ratchet to return to the neutral posi¬ 
tion, or the adjusting arm pin has 
some interference with the seat back 
outer hinge bracket. 



FIGURE 2 — Reclining Seat Back 
Mechanism 


Reclining Seat Back 
Control Handle 

The reclining seat back control 
handle is installed onto the adjusting 
arm shaft and anchored with a chrome 
machine screw which is inserted 
through the handle and into the end 
of the shaft. 

Reclining Front Seat Back 
Removal 

Remove the reclining seat back 
adjusting handle and seat side wing. 

The outer hinge pivot shoulder bolt 
is locked into position by a nylon in¬ 
sert in a hole drilled in the threaded 
area of the bolt. The nylon spreads in 
the thread as it is screwed into place 
and locks the bolt. 

With the seat back in the fully 
raised position remove the shoulder 
bolts. 

Do not allow the seat back to fall 
to the rear as the upholstery may 
catch on the shoulder bolt before it is 
fully removed and be damaged. 

Move the outer bottom corner of 
seat back to the rear to disengage the 
ratchet from the bottom frame outer 
hinge adjusting arm pin. Raise the 
outer end of the seat back above 
outer hinge and pull the seat back 
assembly toward the outside of the car 
disengaging the pivot pin in the seat 
back from inner hinge bracket. 


Lounge-Tilt Seat Cushion 

The tilt seat cushion is an available 
for the right or left seat cushion on all 
cars built with individual or bucket 
type seats. 

The front seat cushion can be 
raised up at the front to any desired 
position by raising and lowering the 
actuating handle in a pump action. 

The actuating cylinder is oil con¬ 
trolled by a bleed hole in the piston 
to provide a smooth cushion operation. 

The actuator piston and shaft is con¬ 
nected to the torque rod with a pin and 
speed nut type retainer ring, which in 
turn is pinned to the front of the front 
seat cushion (Fig. 3). 



FIGURE 3 — Lounge-Tilt Seat 
Cushion Mechanism 

When the handle is lifted two pins 
in the handle shaft tilt the driver plate 
on the actuator shaft creating a 
ratcheting action and moving the shaft 
forward. Then the spring loaded actu¬ 
ator lock plate holds the shaft in the 
position gained. At the same time the 
handle is moved downward for the 
next pumping stroke the driver plate 
coil spring moves the driver plate into 
position for the next stroke. 

To lower the front of the cushion the 
handle must be pushed all the way 
down. This will release the actuator 
lock plate by tilting it perpendicular 
to the shaft so that the actuator rod 
can slide freely to the rear, allowing 
the cushion to lower with the passen¬ 
ger’s weight. 

Actuator Assembly Removal 

Recline the front seat back fully and 
tilt the seat cushion up to its full height 
with the actuator handle. 

Raise the rear of the cushion to dis¬ 
engage the spring from the pivot 
brackets welded on the seat bottom 
frame support and at the same time 
slide the cushion forward and tip it up. 


This will expose the lounge tilt mecha¬ 
nism. 

Remove the actuating handle main 
driver shaft to main driver bracket re¬ 
taining pin and the Tru-Arc retaining 
ring, holding the actuator shaft to the 
torque rod. 

Remove the two cap screws holding 
the main driver bearing to the bottom 
of the seat frame. 

When replacing the seat cushion tip 
back down into position, and lift the 
back end of the cushion up slightly 
and slide the cushion to the rear. The 
seat spring must be hooked to the 
pivot brackets. 

Actuator Cylinder Removal 
From Actuator Assembly 

Place the assembly in a vise and 
drive the two roll pins at the forward 
end of the assembly down flush with 
the inside of the bracket as shown in 
Figure 4. 



FIGURE 4 — Removing Roll Pins For 
Cylinder Removal 


Operate the handle to ratchet the 
actuator rod and cylinder assembly 
forward and out of the bracket. 

Removing the cylinder and shaft 
from the frame also releases the driver 
plate, lock plate and the lock plate 
release spring (Fig. 5). 

FRONT SEAT BACK 
UPHOLSTERY ASSEMBLY 
AND SPRING 

Front Seat Back 
Upholstery Assembly 

The upholstery on the back of the 
front seat back is referred to as the 
front seat kickpad. 
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FIGURE 5 — Actuator Disassembled 
at Time of Assembly, Lubricate all 
Bearing Surfaces 


The upholstery on the front of the 
front seat back is referred to as the 
front seat back upholstery. 

The front seat back upholstery and 
kickpad assembly are sewed together 
to form a casing which is slipped over 
the front seat back spring and frame 
assembly as one unit. 

The seat back upholstery has a list¬ 
ing wire in the bottom of the kickpad 
and one in the bottom of the front 
upholstery which are fastened together 
with hog rings. 

Front Seat Back Upholstery, 
Kickpad and Facing Assembly 
Removal 

Remove front seat back assembly 
from seat bottom frame. 

Remove the hog rings at the bottom 
and pull out listing wires. 

Lift upholstery over seat back out¬ 
side hinge bracket. 

Fold upholstery assembly and re¬ 
move as a unit from top of front seat 
back frame and spring assembly hold¬ 
ing cotton pad to prevent tearing 
(Fig. 6). 

Replace damaged sections of up¬ 
holstery by sewing in the individual 
panels. 

On bucket seat backs, the two seat 
back mouldings must be removed to 
expose the zippers. 

Front Seat Back Pad 
Assembly Removal 

The pad assembly is fastened to the 
springs with hog rings; these are ac¬ 
cessible for removal after all uphol¬ 
stery has been removed. 



FIGURE 6 — Removing Front Seat 
Back Upholstery 


Front Seat Back Spring Removal 
From Front Seat Back 
Tubular Frame 

The front seat back spring base sup¬ 
ports are spot welded to the tubular 
frame assembly. 

The removal and replacement of 
front seat back springs require re¬ 
moval of all upholstery and pad as¬ 
semblies, breakage of spot welds, seat 
back springs to tubular frame, and 
installation of new springs in same 
manner as original assembly was 
welded. 

FRONT SEAT BACK HEADREST 

The front seat back headrest can be 
raised or lowered to a desired posi¬ 
tion by merely lifting the headrest 
which slides the headrest post in a 
casing mounted in the seat back. A 
friction catch, which is spring loaded 
to a specified tension, is set into the 
headrest post and engages depressions 
in the casing to retain the headrest in 
various desired positions. 

The headrest consists of a frame and 
post assembly with a synthetic foam 
filler cemented to the frame and cov¬ 
ered with upholstery to match the seat 
back upholstery (Figs. 7 and 8). 

Headrest Casing Mounting 

The headrest casing assembly is a 
“C” channel with a nylon anti-rattle 
and a mounting plate riveted to the 
upper end. 



FIGURE 7 — Adjustable Front Seat 
Back Headrest 



Cardboard Taped to Casing 


FIGURE 8 — Component Parts of 
Headrest 

A slot is provided at the lower end 
of the casing to engage the back spring 
cross rod. 



Screw Locations in Frame 


FIGURE 9 — Headrest Casing 
Mounting 
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The upper mounting plate is fastened 
to the upper seat back frame with sheet 
metal screws. 

Installation of Casing 
Into Seat Back 

Tape a piece of cardboard over the 
open side of the “C” channel to pre¬ 
vent cotton padding from entering the 
channel. 

Insert casing into hole in upholstery 
to the forward side of the seat back 
tube frame and feel for metal contact 
when the casing is fully inserted. It 
may be necessary to raise the casing 
and tilt the casing forward slightly 
while inserting it to insure positive en¬ 
gagement of the casing with the cross 
rod. 



FIGURE 1 0 — Internal View of Casing 
in Proper Position 


When engagement is positive, fasten 
the casing top mounting plate to the 
seat back frame with chrome sheet 
metal screws. 

Then insert the headrest assembly 
into the casing. 

Headrest Cover Removal 

Remove the headrest assembly from 
the casing in the seat back. Open the 
zipper and compress the filler pad to 
allow the cover to be removed. 

FRONT SEAT ADJUSTERS 

The seat adjuster consists of two 
pieces of channel steel specifically 
formed and lined with a strip of spring 
steel to provide a race for the ball 
bearings. 

The top and bottom channels are 
flanged and interlocked with one an¬ 
other to form a union encasing the 
ball bearings with sufficient tension to 
provide rattle free smooth operation. 


Each seat adjuster lower channel is 
provided with a rack, with notches 
spaced at half inch intervals to accept 
a spring loaded locking lever riveted 
to the upper channel, to hold the 
adjusters in the various positions. 

The seat may be locked in the full 
forward position or every half inch 
toward the full rear position to a dis¬ 
tance of about six inches. 

A latch wire is connected to a latch 
lock lever on the right and left seat 
adjuster to permit locking or unlocking 
both seat adjusters simultaneously. 



FIGURE 11 — Seat Adjusters 
Mounted to Floor 


Seat Adjuster Control 

The seat adjuster slides for the full 
seat and the left individual seat are 
identical and are operated by the 
control handle on the left seat ad¬ 
juster. 

The adjusters for the right individual 
seat are directly opposite and are 
operated by the control handle on the 
right seat adjuster slide. 

The control handle or knob is pushed 
to the rear to release the seat adjuster 
locking latch levers for movement to 
desired positions. 

Removing Right or 
Left Adjuster Slide 

Move the front seat assembly to the 
forward position. 

Remove front seat cushion. 

Remove the seat adjuster to front 
support assist spring. 

Remove front seat assembly from 
adjuster slides. 


Loosen screws in scuff plate to re¬ 
lease carpet; then fold edge of carpets 
away from the mounting bolts. 

Remove adjuster slide to floor rear 
screw. 

Slide both adjusters to rear position 
and remove adjuster to floor front 
screw. 

Lift and tilt adjuster to remove it 
from latch wire end. 

Maintenance 

The seat adjuster slides must be kept 
clean and lubricated for ease of 
operation. 

They can be cleaned with any 
grease removing solvent and dried 
with air pressure to remove excessive 
solvent and remaining dirt. 

Apply Lubriplate with a brush to all 
friction areas. 

REAR SEAT BACK ASSEMBLY 
Sedan Models 

The rear seat back assembly is one 
unit for the complete width of the 
body. It consists of spring assembly 
combination spring and cotton topper 
pad and upholstery. 

The combination spring and cotton 
topper pad is fastened to the spring 
with hog rings. 

The upholstery assembly is placed 
over the pad assembly and fastened 
to the spring rear border wire with 
hog rings. 

The spring assembly has two base 
vertical supports extending below the 
bottom of the spring. These are in¬ 
serted into brackets on the body floor 
serving as a support for the assembly. 

To hold this assembly to the body, 
there are three studs in the spring top 
frame which are inserted through 
holes in the flange of the rear window 
shelf panel. Lock washers and nuts are 
installed on these studs from the trunk 
compartment. 

Rear Seat Back Assembly 
Removal 

Remove nuts and washers from bolts 
holding top of seat back to shelf panel 
flange inside of trunk. 

Remove rear seat cushion. 

Pull top of seat back from rear 
window shelf panel releasing studs. 
Then lift the assembly to release the 
spring supports from the brackets on 
the body floor (Fig. 12). 
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FIGURE 12 — Rear Seat Back Assembly Spring 
Supports Fastening 


FIGURE 13 — Rear Seat Back Assembly 
Sedan Models 


REAR SEAT BACK ASSEMBLY 
Station Wagon 

The rear seat back spring and pad 
assembly is mounted to a veneer seat 
back frame. The upholstery is tacked 
to the back of the veneer frame and 
the complete assembly is mounted to 
the body on hinges. This permits fold¬ 
ing the seat back forward so the entire 
back surface of the seat back can be 
used as additional cargo floor space. 

The back of the seat back is covered 
with the same type of material as 
used on the luggage compartment 
floor. This material is tacked to the 
veneer back frame with staples. 

On some models, a robe rail is 
mounted on the seat back which also 
serves as a cargo stop when the seat 
back is used for additional cargo 
space. 

Rear Seat Back to 
Wheelhouse Retainers 

The rear seat back is held in the 
upright position to the wheelhouse by 
a spring tension latch retainer on the 
left side and by a trip latch retainer 
on the right side of the back. 

These retainers engage footman 
loops on the wheelhouse. 

The footman loops are adjustable 
forward or back. 

Rear Seat Back Hinges 

Each hinge is fastened to the seat 
back by two machine screws. These 
screws extend through the veneer 
back frame into threaded (T) nuts 
which are nailed to the inside of the 
frame. 

The rear seat back hinges are 
riveted to the rear wheelhouse to floor 



FIGURE 14 — Rear Seat Back to 
Wheelhouse Retainer 


braces. These brace assemblies are 
welded to the floor. However, clear¬ 
ance is provided between the body 
and the brace for replacement of the 
hinge rivet or the use of a substitute 
bolt, washer, and nut (Fig. 15). 

To remove the rear seat back, re¬ 
move the two screws at each hinge to 
back. 


Hinge to Back Screws 



FIGURE 15 — Rear Seat Back Hinge 
Mounting 


THIRD SEAT BACK AND SEAT 
CUSHION ASSEMBLIES 

Three Seat Station Wagon 

The third seat back and cushion con¬ 
sists of a veneer board base with a 
polyurethane foam pad with the up¬ 
holstery covering stapled to the base 
board. 

The complete assembly is mounted 
to the body on hinges which allow 
the cushion and back assemblies to be 
folded toward the rear to provide 
cargo space when not in use as a 
passenger compartment. 

The seat back is retained in the up¬ 
right position by hinged support arms 
which are hinged in the center and 
must break forward in order to fold 
the back forward. 


Hinge to Floor Cap Screws 



FIGURE 16 - Third Seat Back Hinge 
and Support 

SEAT CUSHIONS 

A polyurethane foam pad is stand¬ 
ard equipment on all front seat cush¬ 
ions, while the rear cushion pads are 
cotton. Foam pads are optional on the 
rear cushions. 
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Cushion Springs 
Front 

The front cushion springs consist of 
four rows of coils which are inter¬ 
woven to the cushion base frame. 

The top of the coils are connected 
to each other by crossed coil springs. 
This assists in distributing the pressure 
applied on one row of coils to the 
other rows of coils on either side. It 
also closed the openings between the 
coils and serves as a flexible support 
for the spring pad. The front and 
rear upper border wires are supported 
by diagonal brace wires which con¬ 
nect them to the spring base. 

Rear 

The rear seat cushion springs con¬ 
sist of a series of zig zag formed spring 
steel wires with one coil spring at each 
forward corner. 

Cushion Pad Support and 
Grille Assembly 

The cushion pad support and grille 
assembly is a series of spring steel 
wires spaced about two inches apart 
and interwoven into a burlap covering. 

The grille assembly covers the com¬ 
plete top area of the spring assembly 
and is fastened to the top of the coils 
or border wires with hog rings. It pro¬ 
vides a smooth foundation for the pad 
assemblies and prevents excessive sag¬ 
ging of the pad between the spring 
coils. 

It is used on foam or cotton padded 
cushions. 

Types of Pads 

The cotton pads are an assembly of 
the pad support and grille assembly, 
spring pad, cotton topper pad, and a 
cloth top covering all stitched together 
into one unit. 

This pad assembly is fastened to the 
springs with hog rings. 

The foam pad is sufficient size to 
cover the complete top area of the 
cushion spring and extend over the 
top edges of the center of the depth 
of the cushion spring. On foam pad 
cushions, the spring pad with grille is 
fastened to the springs with hog rings 
before the foam pad is installed. 

The cushion upholstery is installed 
over the foam pad and fastened to the 
springs with hog rings. This retains 


the foam pad to the position it was 
placed on the grille and spring pad 
without fastening it to the springs. 

Cushion Pad Protector 

A heavy felted strip is fastened to 
the cushion spring top border wire 
with hog rings. This increases the 
radius of the border wire and provides 
a smooth rounded surface for the 
spring pad. It protects the pad from 
possible damage due to friction of the 
pad on the spring border wire. 



Protector Foam Spring Pad Support and Grille 


FIGURE 17 — Front Seat Cushion 
Assembly Individual Seat Shown 



FIGURE 19 — Rear Seat Cushion 
Anchor 


door is also used as a handle to lift 
the door open. Turn the key to the 
right and push the key lock cylinder 
(which acts as a plunger) in, to re¬ 
lease the catch and lift the door up. 

Removal of the Console 

Remove the two exposed screws at 
the rear of the console. 



Foam Pad 


Coil 


Protector 


Coil Spring 


FIGURE 1 8 — Rear Seat Cushion Assembly 


Installing Seat Cushions 

Center the cushion and slide it under 
the seat back until the spring engages 
the front cross tube on front seats. 
The loops on the front of the rear 
cushion must engage the stops welded 
to the floor pan. 

CONSOLE 

On units built with bucket seats, a 
console is fastened to the floor be¬ 
tween the seats with or without the 
“Twin-Stick”. 

The console, is a Formadal plastic 
material, which covers the floor shift 
lever assembly and is provided with a 
lockable compartment. 

The glove box lock key utilized to 
lock and unlock the compartment 


Open the console door and remove 
the two rubber bumpers. Lift the 
aluminum overlay panel up and care¬ 
fully pry the four studs from the press 
in type clips in the forward end of the 
console. 

This will expose the four console 
bracket to floor screws. 

SEAT BELTS 

Tapped reinforcement plates are 
welded to the front floor pan directly 
behind the front seats for anchoring 
seat belts. Remove the machine screws 
and screw in seat belt anchors. 

Embossings in the rear floor pan, 
directly below the rear seat back, indi¬ 
cate the rear seat belt mounting loca¬ 
tions. 
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It is retained along the sides above 
the rear quarter windows by “J” 
mouldings. 

A joint cover moulding covered with 
fiber glass cloth to match the headlin¬ 
ing, is retained by four (4) spring steel 
clips, which are fastened to the roof 
support by spring tension. 

Headlining Removal 

Sedan or Front Section of 
Station Wagon Models 

Remove the sun visors, rear view 
mirror, windshield finish moulding, 
coat hooks, and domelight. 

Remove the front seat assembly. 

Remove right front door. Remove 
steering wheel. 

Remove the rear window finish 
moulding on Sedan Models. On Sta¬ 
tion Wagon Models the joint cover 
moulding must be removed. 

The “C” shaped joint cover mould- 
ng, is retained to the roof support 
rafter by spring steel clips, which snap 
over an embossing in the roof support 
rafter. 

Pry the moulding off of the clips 
with a putty knife. Tilt the moulding 
to the rear of the car and remove the 
ends from the “J” mouldings. 

Insert a screw driver under the “J” 
moulding, along the side roof rail and 
slide it forward or back to locate each 
snap-in clip. Pry each clip away from 
the right side roof rail. 

Lower the headlining on the right 
side and disengage the left side of the 
headlining by carefully raising it up 
and out of the “J” moulding. Remove 
the headlining through the front door. 
Caution must be exercised at all times 
to prevent soiling, sharp bending or 
cracking the headlining. 

To remove the rear section on Sta¬ 
tion Wagon Models, remove the joint 


DOME LIGHT 

The dome light assembly consists of 
the base, reflector, bulb socket with 
two wires, and the lens. It is fastened 
to the roof support with two sheet 
metal screws which are visible after 
the lens is removed. 

A G.E. 1004 double contact single 
filament bulb is utilized in the dome 
light. 

Lens Removal 

The lens is molded Zytel with two 
wide and one narrow barbed tab 
which are inserted into slots in the 
dome light base. With a small screw 
driver or knife blade, the small tab 
can be pushed toward the center of 
the lens and removed from the slot in 
the base. 



FIGURE 1 — Removing Dome Light 
Lens 

HEADLINING 

The headlining is a moulded fiber 
glass panel with superior sound dead¬ 
ening qualities. The finished surface is 
a fiber glass cloth in different colors 
to harmonize with the various interior 
trim combinations. 

Sedan Models 

The moulded fiber glass headlining 


is in one piece from the windshield to 
the rear window, where it is retained 
by the finish mouldings. 

It is retained above the doors by 
“J” shaped mouldings which in turn 
are fastened to the side roof rails 
with snap-in clips. 



FIGURE 2 — Headlining Fastening at 
Side Roof Rails 


Station Wagon Models 

The headlining consists of a front 
and rear section. 

The front section extends from the 
top of the windshield, to above the 
rear seat back. It is retained along the 
side roof rails above the doors by “J’’ 
shaped mouldings. 

The rear section extends from the 
joint above the rear seat back to the 
tail gate opening, where it is retained 
along the rear by the finish moulding. 



FIGURE 3 — Joint Cover Moulding 
Fastening 
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FIGURE 4 — Headlining Retainer (“J” Moulding) 


cover moulding, rear quarter window 
J mouldings and tail gate opening 
header moulding. 

Gently remove the headlining 
through the tail gate opening. 

Installation 

At each clip location there are two 
slotted holes in the “J” moulding, one 
above the other. A projection or barb 
on the clip is engaged in the lower 
hole of the “J” moulding when it is 
removed. 

The clips must be repositioned to 
engage the upper holes on both “J” 
mouldings before installing the mould¬ 
ing to the side roof rail. 


Install all mouldings, rear view mir¬ 
ror, sun visors, coat hooks, and dome 
light. 

On Station Wagon Models, also in¬ 
stall the joint cover moulding by first 
centering the moulding then hook the 
forward side of the moulding on the 
clip and with the heel of the hand 
snap the moulding into place. 

BODY FINISH AND TRIM 
MAINTENANCE 

Paint-Care of Finish 

All cars have a baked enamel finish 
on the body, hood, fenders, and all 
sheet metal parts. This finish is excep¬ 



Push Clip Down 


Engage in Upper Slot 


Slide Clip to Right and Up 


FIGURE 5 — Repositioning Clips 


Install the mouldings to the side roof 
rail. Center the headlining in the car 
and carefully insert the left side of the 
headlining in the “J” moulding. 

Raise the right side and insert it into 
the “J” moulding. 

After the headlining is properly po¬ 
sitioned; push the “J” moulding up to 
engage the clip projection in the low¬ 
er slot of the moulding. This will retain 
the headlining in proper position. 

The rear edge of the front headlin¬ 
ing on Station Wagon Models must set 
above the roof rafter flange for prop¬ 
er support, and to facilitate installation 
of the joint cover moulding clips. 


tionally durable and gives a beautiful 
high gloss. Under ordinary conditions, 
the finish will require but little atten¬ 
tion to preserve it for a long period. 

Washing 

Frequent washings to remove salt, 
sulphur, and acid content foreign mat¬ 
ter are necessary for the protection of 
the finish. 

These damaging agents are appar¬ 
ent in dust or mud which may contain 
salt, calcium chloride, smoke-soot film, 
and fly ash which may contain sulphur, 
saps from various types of trees, and 
rain drops or dew from trees that have 


been sprayed which may contain acid. 
Any of these, if permitted to remain 
on the finish, will either discolor or 
cause blisters in any type of paint. 

To avoid scratching the finish, the 
car should be washed rather than 
cleaned with a dry cloth. Wash the car 
only when it is out of the rays of the 
sun and after the metal surface has 
been allowed to cool. Use cold water 
and dry with a clean chamois. 

Polishing 

While this type of finish will main¬ 
tain high gloss for a long period, it 
will be necessary at certain intervals, 
depending entirely on the climatic con¬ 
ditions to which the car is exposed, to 
clean the finish in a more thorough 
manner than is possible by washing. 
When the surface film, which will nat¬ 
urally accumulate, cannot be removed 
by washing, the finish should be 
cleaned with an American Motors Li¬ 
quid Polish and Cleaner. Rub sufficient¬ 
ly to clean the surface thoroughly and 
follow with a soft dry cloth. 

Stainless Steel Parts 

Stainless steel parts, such as body 
mouldings, rear window, and wind¬ 
shield reveal mouldings, should be 
cleaned with American Motors Chrome 
Cleaner. Under certain conditions of 
operation, a corrosion may develop 
on the stainless steel parts that will, if 
allowed to go without an occasional 
cleaning, result in a rusty appearance. 

Chrome Parts 

Under normal conditions, chrome 
parts should be wiped occasionally 
with a cloth dampened with light oil 
or kerosene. Corrosion spots or tarnish 
on chrome can be removed with 
Chrome Cleaner. 

Glass — Care and Handling, 
Cleaning Glass 

Clean windshield and windows pro¬ 
mote safety and comfort in driving. 
However, care in cleaning should be 
exercised. 

Do not clean glass with a chamois 
or cloth which has been used to wash 
the car or has collected dirt and fine 
grit or sand. Such foreign materials 
will cause fine scratches in the glass 
and, in some cases, may obstruct the 
vision. 
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The windshield is subject to severe 
road splashes when following other 
vehicles. These splashes may contain 
various types of oils and other sub¬ 
stances that will stain and streak the 
glass by use of the windshield wiper. 

To remove this foreign substance, 
use ONLY POWDERED “BON AMI” 
on a cloth dampened with water to 
clean the glass and wiper blades. Then 
wash these parts and rinse using wa¬ 
ter to remove all traces of the foreign 
substances and ‘‘Bon Ami”. 

The wiper blades should always be 
cleaned prior to cleaning the wind¬ 
shield glass. 

Caution should also be exercised 
when applying any adhesives to the 
glass. Certain adhesive materials used 
for pasting signs or labels on the glass 
cause pits in the glass. 

Glass Breakage 

Care should also be exercised to 
prevent glass breakage. 

The use of coat hangers or any hook 
over the edge of the glass may cause 
edge fractures and result in breakage. 

The practice of pulling doors closed 
by holding to the glass when in a par¬ 
tially lowered position may result in 
glass breakage. The glass may not 
break immediately after the edge has 
been fractured, but will break from 
the fractured place when the least 
amount of strain is placed on the glass, 
like closing doors with glass partially 
lowered or even in the full “up” posi¬ 
tion, without any movement of the car 
or glass. 

CLEANING UPHOLSTERY 

Before any cleaning operation is 
performed, it must be known the type 
of material to be cleaned and the type 
of foreign substance to be removed. 

It is suggested to use only Polyure¬ 
thane sponges, clean white cheese 
cloth, and as a cleaner use only Ameri¬ 
can Motors Fabric Cleaner, unless 
otherwise specified for removing vari¬ 
ous stains. 

Cleaning Fiber Glass 
Headlinings 

Particular attention must be given 
and special care exercised when clean¬ 
ing the moulded fiber glass headlin¬ 
ings. 

Do Not Rub This Headlining 

Material. 


Do Not Permit Any Soiled Spots 
of Foreign Material To Be Worked 
Into The Headlining. 

Remove soil with masking tape light¬ 
ly applied. 

Use a clean piece of tape each time 
until all surface foreign material is re¬ 
moved and before any cleaning fluid 
is applied. 

Use only a Polyurethane sponge. 
Dampen sponge with American Mo¬ 
tors Fabric Cleaner. 

Then daub the soiled area, squeez¬ 
ing the sponge to wash the soil from 
the surface of the material. Then quick¬ 
ly blot and dry this spot with another 
dry sponge. This will hold the mois¬ 
tened area to a minimum around the 
soiled area. 

When the soil has been removed, 
moisten a clean sponge and clean 
around the moistened area with long 
irregular strokes to eliminate any pos¬ 
sibility of a cleaning ring being left on 
the material. 

CAUTION: Use only clean soft 
Polyurethane sponges; avoid rub¬ 
bing which can cause discoloration 
of the headlining. 

Cleaning Seat Cushion and 
Backs Fabric Material 

When examining fabric material on 
seat cushions and seat backs, it must be 
understood that if the spot to be re¬ 
moved is only on the surface of the 
material it can be removed with mask¬ 
ing tape. Then with a wiping action of 
the sponge and proper cleaning agent. 

If the spot is caused by a fluid which 
has soaked into the upholstery fabric 
it can not be removed by a swiping 
action of the sponge, but a sufficient 
quantity of the cleaning material must 
be applied to completely dissolve the 
foreign substance from each strand of 
the fabric. 

Soaking spots of this nature loosens 
the foreign substance from the fabric 
and forces it through the fabric on or 
into the foam or cotton pads under the 
upholstering. It can not be removed 
unless a strong suction vacuum clean¬ 
er is used or the upholstery is removed 
sufficiently to place a clean white cloth 
under the spot on the upholstery. This 
will absorb the foreign substance and 
cleaning agent when it is applied. 


Cleaning Genuine Leather and 
Vinyl with Leather Grain Finish 

The cause of stickiness and loss of 
luster on these types of upholstery is 
due largely to the use of polishes or 
cleaning preparations which injure the 
surface finish. To maintain a bright and 
clean finish on these types of uphol¬ 
stery, we suggest the following method: 

Apply damp (not wet) cloth with Cas¬ 
tile or other mild soap suds and rub 
the surface briskly. Next apply a moist 
cloth without soap. Finish by rubbing 
dry with a clean soft cloth. The gloss 
finish of the upholstery may disappear 
during the first operation. However, it 
will be restored by the friction pro¬ 
duced by the dry cloth. 

Under no circumstances use gaso¬ 
lines, furniture polishes, oils, or var¬ 
nishes as they will harm this type of 
upholstery. 

Cleaning Rug Material 

There are various types of rug ma¬ 
terials; of these, pile fabric and rub¬ 
ber composition are used. 

Rug material occasionally requires 
cleaning which may be done with a 
whisk broom or vacuum cleaner. 

NOTE: In some cases , the pile of 
the rug material is set into a rubber 
base and any fabric cleaner or 
gasoline may serve as a solvent 
which will cause the pile to be 
loosened and come out. 

To remove spots, use Ivory soap 
suds with a sponge, wiping off the 
suds with a dampened sponge. Do not 
use an excessive amount of water. 
When dry, brush with a whisk broom. 

Removing Stains 

When using cleaning fluids, dampen 
a clean cloth with the fluid and start 
rubbing lightly around the outside of 
the spot, gradually working to the cen¬ 
ter. This method keeps the spot from 
spreading and is less likely to leave a 
ring. The following suggestions will be 
helpful in removing stains: 

Battery Acid 

Pour household ammonia directly on 
the spot and allow it to remain for one 
minute. Rinse with cold water. It is es¬ 
sential that such treatment be applied 
at once as the acid will eat the fabric 
within a few hours. 
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Grease and Oil Stains 

Use American Motors Fabric Clean¬ 
er. If the fabric is saturated with oil, 
pour cleaning fluid directly on the spot. 
Then soak it up by pressing a white 
blotter on the spot. Do this before 
cleaning with a cloth dampened with 
the cleaning fluid. 

Nausea Stains 

Use warm soap suds. Sponge the 
stained area until stain is removed. 
Brush with a whisk broom with fibre 
pile when wet and against the pile 
when dry. 

Milk Stains 

Follow the same procedure as for 
nausea stains. 

Water Spots 

Sponge the entire panel with a cloth 


dampened with cold water and then 
sponge the spots with Fabric Cleaner. 

Chewing Gum 

Moisten the gum with Fabric Clean¬ 
er. Remove with a dull knife and then 
finish by wiping with Fabric Cleaner. 

Blood Stains 

Use cold water. If this does not re¬ 
move the entire stain, pour ammonia 
on the spot; then rub with a clean cloth. 

NOTE: Never use hot water on 
blood stains as this will only set the 
stain. 

Candy Stains 

Use hot water on all candy stains 
that do not contain chocolate. If a 
chocolate stain, first rub out the stain 
with a clean cloth dampened with 
Fabric Cleaner. Then scrape with a 


dull knife and rinse with cold water. 
In either case after the spot has dried, 
it is advisable to use Fabric Cleaner. 

CAUTION: Avoid the use of hot 
water except where specifically 
recommended. 

Fruit Stains 

Rub vigorously with a cloth damp¬ 
ened in hot water, and when dry, use 
Fabric Cleaner. 

Ice Cream 

Follow the same procedure as for 
fruit stains. 

Lipstick 

Pour a small quantity of Fabric 
Cleaner directly on the spot. Press a 
clean white blotter over the stain. Re¬ 
peat this process, using a new blotter 
each time until the stain is removed. 
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ENGINE OIL CHANGES 

The initial change of oil and oil filter 
unit should be made at the first 1000 
miles. As periods for subsequent drains 
are affected by a variety of conditions 
no single mileage figure can apply to 
all types of driving. Under normally 
favorable conditions, draining at 4000 
mile intervals is good practice. When 
changing oil, drain crankcase after 
engine has reached normal operating 
temperature to insure complete removal 
of used oil. 

ENGINE OIL QUALITY 


tion with other designations. “MS’ 
designated oils are heavy-duty deter¬ 
gent oils that are formulated to with¬ 
stand all service conditions in modern 
powerplants. Engine oils designated 
only as “ML” and/or “MM” are not 
recommended and should not be used 
except in an emergency when “MS’’ 
oil is not available. Certified sequence- 
tested engine oils are described on 
their containers by such phrases as: 
meets, exceeds, excels, or has proven 
superior in the test requirements, test 
sequences, MS Service tests, standards, 
and service requirements, of automo¬ 


tive manufacturers, automakers, or car 
manufacturers for MS service of Serv¬ 
ice MS. 

ENGINE OIL VISCOSITY 

Single viscosity or multi-viscosity 
types of oil are equally acceptable if 
refined and sold by a reputable 
marketer. Refer to the following for 
oil viscosity number. 

Oil Viscosity Number used should be 
determined by the lowest anticipated 
temperature before the next oil change 
period. 


For maximum engine protection under 
all driving conditions encountered dur¬ 
ing the recommended oil change inter¬ 
vals shown below, it is necessary to 
use only “MS” certified sequence-tested 
oils. The term “MS” must appear on 
the oil container singly or in conjunc- 


Lowest 

Temperature 

Anticipated 

Above ±32° F, 

Above 0°F. 

Below 0°F. . . . 


Recommended 

Single-Viscosity 

SAE 20W-20 

SAE 10W 

SAE 5W* 


Recommended 

Multi-Viscosity 

SAE 10W-30 

SAE 10W-30 

SAE 5W-20 


MILEAGE CHART 


AT FIRST 1000 MILES, drain break-in oil and change 

Every 

Every 

Every 

oil filter . . . then follow these recommendations for 

4000 

2000 

1000 

su 

bsequent servicing. 

Miles 

Miles 

Miles 


Favorable Conditions — 

Y 



Z 

(Over 10 miles average per trip) 

A 



< 





O' 

Q 

Summer (Over 32°F. average.) 


X 


—j 

Less than 10 miles average per trip. 




o 





LU 

Winter (Below 32°F. average.) 



X 

z 

o 

Less than 10 miles average per trip. 




z 

LU 

Predominantly Dusty 



X 


Driving Conditions. 





Change Oil Filter (every 





2000 miles in Predominantly 

X 




Dusty Driving Conditions.) 
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* Sustained high speeds (above 65 
MPH) should be avoided when using 
SAE 5W engine oil since oil consump¬ 
tion may be greater under this condi¬ 
tion. 

ENGINE OIL LEVEL 

Form the habit of having the oil 
level checked whenever fuel is pur¬ 
chased. Allow the oil level to stabilize 
to assure an accurate check. If the oil 
level is down to the ADD oil mark on 
the oil level gauge, add one quart of 
oil to bring it up to the FULL mark. 
DO NOT OVERFILL past FULL mark. 
It is not unusual to expect oil additions 
between oil changes due to varying 
conditions of car usage. Crankcase ca¬ 
pacity is 4 quarts. With filter change, 
capacity is 5 quarts. 

OIL FILTER 

A full flow oil filter is mounted on 
the lower rear left side of the cylinder 
block on V-8 models and on the lower 
center right side (on oil pump) for 
aluminum block Six cylinder models. 
On cast-iron block Six cylinder models, 
a partial-flow oil filter is mounted on 
the upper left front corner of the en¬ 
gine. 

The throw-away fiIter unit can be re¬ 
moved from the adaptor with use of 
Oil Filter Remover J-9614. The replace¬ 
ment unit is turned on by hand until 
the gasket contacts the seat and is then 
tightened an additional half to full turn. 

The oil filter unit should be changed 
at the initial drain period, and every 
4,000 miles thereafter. An additional 
quart of oil is required at this time. 

TRANSMISSION LUBRICATION 
Standard and Overdrive 

Proper care and maintenance of the 
standard and overdrive transmissions 
will insure smooth operation and long 
life to the units. The oil level should be 
checked at 4,000 mile intervals. The 
oil level plugs are located on the right 
side of the transmission and overdrive 
case. 

The oil should only drip out of the 
oil level holes after removing the plugs. 
If oil should run out in a steady stream, 
let the oil drain and when it stops 
dripping, replace the plug and tighten 
securely. 


Any one of the following recom¬ 
mended lubricants are equally ac¬ 
ceptable: 

SAE 80 Gear Lubricant 
SAE 20W-20 Engine Oil 
SAE 10W-30 Engine Oil 
Gear lubricants containing extreme 
pressure ingredients, such as lead, 
sulphur, or chlorine compounds should 
not be used. 

CAUTION: Always use the recom¬ 
mended grade and type of oil. 
DO NOT MIX OILS. 

Flash-O-Matic Transmission 

Fluid level should be checked at 
4,000 mile intervals. 

The correct oil and oil level is of ut¬ 
most importance for smooth operation, 
proper shifting, and longevity of the 
unit. Avoid using non-authorized oils 
which may cause trouble. American 
Motors oil is of the approved type. It 
is wise to check the sealed cans for the 
approved symbol Type “A”, “AQ-ATF” 
Suffix “A”. This symbol is embossed 
in the can itself and means “Armour 
Qualification — Automatic Transmis¬ 
sion Fluid”, Type “A” Suffix “A”. 

The location of the oil level dip stick 
is at the right rear of the engine. 

Care must be exercised when check¬ 
ing the oil level. Therefore, the follow¬ 
ing procedure is recommended: 

Start the engine and run until normal 
operation temperature is obtained (in¬ 
dicated by temperature gauge in in¬ 
strument cluster). 

Apply parking brake. 

Place transmission in N (Neutral) 
position; carburetor must be off of fast 
idle. 

Move selector lever through all drive 
ranges and into reverse; return to N 
(Neutral) position. The above should 
be done with foot on brake to prevent 
car from moving. 

Insert dip stick and again remove 
and check oil level on stick. Oil level 
should show even on full mark. The 
quantity of fluid required to raise the 
fluid level from the L mark on the dip 
stick to the F mark is approximately 
1 Vi pints. 

NOTE: If the fluid level is low when 
checked and there are indications 
of fluid leakage , correction should 
be made to eliminate all leaks. 

No regular drain or refill intervals 
recommended, only at time of major 


service. Check level at 4,000 mile in¬ 
tervals. 

Drain and Refill Procedure 

The fluid must be drained from both 
the converter and transmission case 
after operation before the fluid has a 
chance to cool. 

Drive car on lift or over pit. Remove 
the transmission case oil flier tube lo¬ 
cated at the right hand side of the oil 
pan. 

After the oil is completely drained, 
replace the oil filer tube. 

Pour 5 Quarts of Automatic Trans¬ 
mission Fluid in the transmission (6 
Quarts in the 80 Series) and set the 
parking brake. Start the engine and 
run it with selector lever in the N (Neu¬ 
tral) position. Add 4 Quarts of oil (3/2 
Quarts, 80 Series) and move the selec¬ 
tor lever through all ranges, return to 
N (Neutral) position. Check the oil 
level with the dip stick and, if neces¬ 
sary, add oil to bring the fluid to the 
F mark on the dip stick. 

The oil capacity when filled to the F 
mark is approximately 9 Quarts in the 
10 Series, 11 Quarts in the 80 Series. 

CAUTION: Do not overfill trans¬ 
mission — Overfilling will cause 

foaming when the transmission is 

warm. 

REAR AXLE LUBRICATION 

Hypoid rear axle lubricant is to be 
used in all new assemblies or follow¬ 
ing the installation of replacement parts 
(Except “Twin-Grip”). After the rear 
axle has been run-in, an SAE #90 All- 
Purpose Multi-Purpose, or other brand 
designation lubricant may be used as 
long as it is suitable for Hypoid rear 
axle service. Naturally, the results of 
such use are the responsibility of the 
lubricant supplier or servicing dealer. 

American Motors “Twin-Grip” Rear 
Axle Lubricant is to be used in all cases 
requiring additional lubricant or at 
time of other rear axle service in all 
“Twin-Grip” equipped rear axle as¬ 
semblies. “Twin-Grip” Rear Axle Lubri¬ 
cant is also satisfactory for use in 
place of Multi-Purpose lubricants com¬ 
monly used for the regular (Hypoid) 
rear axle. 

Check oil level every 4,000 miles. 
Regular drain and refill periods are not 
required. 
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FRONT SUSPENSION 

The upper control arm trunnion bush¬ 
ings are to be lubricated at 33,000 
mile intervals or three years. At every 
lubrication, remove the plug from each 
trunnion bushing and lubricate using 
manual gun and hose, Tool No. J-9669, 
with Special Chassis (Sodium Base) 
cartridge Lubricant. (Gun and cartridge 
identified with red stencil.) 

NOTE: Remove one plug at a time , 
lubricate , and replace the plug be¬ 
fore moving to next fitting. This 
will purge old lubricant from both 
bushings. 

The lower section of the upper 
spring seat column provides a lu¬ 
bricant reservoir with a relief valve. 
The lower ball joint assemblies are 
to be lubricated at 33,000 mile inter¬ 
vals or three years. At every lubrica¬ 
tion, remove the plug in bottom of each 
assembly and lubricate using manual 
gun and hose, Tool No. J-9670, with 
Special Chassis (Lithium Base) Cartridge 
Lubricant. (Gun and cartridge identified 
with blue stencil.) 

After lubrication, install plugs in ball 
joint assemblies. 

CLUTCH IDLER LEVER INNER 
AND OUTER PIVOTS 

Lubricate at 33,000 mile intervals or 
three years. 

Remove plugs and lubricate with 
manual gun J-9670 and Special Chassis 
(Lithium Base) Cartridge lubricant. (Gun 
and cartridge identified with blue 
stencil.) 

Install plugs after lubrication. 

SHIFT LEVERS 

Lubricate at 33,000 mile intervals or 
three years through steering jacket tube 
lower bushing. Use Chassis lubricant. 


POWER STEERING CYLINDER 
PITMAN ARM STUD 

Lubricate at 33,000 mile intervals or 
three years. Use manual gun J-9670 
and Special Chassis (Lithium Base) 
Cartridge lubricant. 

NOTE: Use only a lithium soap 
base lubricant on stud parts at as¬ 
sembly and lubrication periods. 

POWER STEERING RESERVOIR 

No regular drain or refill intervals 
recommended, only at time of over¬ 
haul or other service. Check level at 
4,000 miles. Use Automatic Transmis¬ 
sion Fluid Type “A ”, “AQ-ATF” Suffix 
“A”. Fill until oil level is half-way up 
filler neck on 6 cylinder models, 1 " be¬ 
low top of reservoir on V -8 models. 

BRAKE MASTER CYLINDER 

Check level 4,000 miles, ] A" from 
top. Add or refill with SAE 70-R-3 heavy 
duty hydraulic brake fluid. 

FRONT WHEEL BEARINGS 

Wheel Bearing Lubricant: 25,000 mile 
intervals. 

REAR WHEEL BEARINGS 

Only at time of overhaul or other 
service. Wheel Bearing Lubricant. 

STEERING GEAR 

No regular drain or refill intervals 
recommended, only at time of over¬ 
haul or other service. Check level at 
4,000 mile intervals. Add chassis lu¬ 
bricant if required. 

CAPACITIES 


EXHAUST MANIFOLD DAMPER 
(CONTROL VALVE) 

Apply graphite in kerosene or sol¬ 
vent and penetrating fluid. 

PARKING BRAKE LINKAGE 

‘Lubriplate’ 630AA. 

ACCELERATOR LINKAGE 

Engine oil. 

DISTRIBUTOR CAM 

Distributor cam grease at overhaul 
or contact point set replacement. 

BODY LUBRICATION 

Door Lock Striker Plates — Apply 
stick wax to roller teeth; “Lubriplate 
630AA to slide. 

Door Lock Cylinder — Apply silicone 
lubricant or paraffin base oil to key; 
insert in cylinder several times. 

Door Lock Rotors — Engine Oil. 
Deck Lid Latch and Hinges —“Lu¬ 
briplate’’ 630AA. 

Station Wagon Tail Gate Latch, 
Supports, and Hinges — Engine Oil. 

Door, Hood, and Hinge Pivots — 
Engine Oil. 

Glove Compartment Door Latch 
and Hinge — “Lubriplate’ 630AA. 

Door Sealer Rubbers and Weather- 
seals — Clean and apply silicone 
lubricant. 

Ash Receiver slides occasionally 
with paraffin, “Lubriplate’’ or similar 
type lubricant. 

Front Seat Adjuster Slides — Clean 
and lubricate to provide ease of ad¬ 
justment; “Lubriplate recommended. 

Courtesy Light Switch Buttons — 
Apply a light coat of petrolatum, 
“Lubriplate’’, or similar type of lubri¬ 
cation on the button. 


MEASURE 

SYSTEM 

CRANK¬ 

CASE 

TRANSMISSION 

DIFFER¬ 

ENTIAL 

COOLING SYSTEM 

GAS TANK 

Flash-O- 

Matic 

Synchro¬ 

mesh 

Over¬ 

drive 

Without 

Heater 

With 

Heater 

Gals. 

Sedans 

and 

Wagons 

3-Seat 

Wagon 


Quarts 

Quarts 

Pints 

Pints 

Pints 

Quarts 

Quarts 


Six 

V -8 

Six 

V -8 

Six 

V -8 

Six 

V -8 

Six 

V -8 

Six 

V -8 

Six 

V -8 

U.S.A. 

4 * 

4* 

9 

11 

1.5 

4 

2.75 

4 

3 

4 

9.5 

18 

10.5 

19 

19 

17 

British 

Imperial 

3.3 

3.3 

7.5 

9.2 

1.25 

3.3 

2.3 

3.3 

2.5 

3.3 

7.9 

15.0 

8.7 

15.8 

15.8 

14.3 


*With Filter Change, Add 1 Qt. 
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RAMBLER PROTECTIVE SERVICE GUIDE 


OPERATION 

Mileage (seasonal) Intervals 
(after the 1,000 Mile inspection) 

2,000 

4,000 

8,000 

12,000 

25,000 

As 

Required 

1 2 mos. 

24 mos. 

Complete chassis lubrication, including check for correct level 
of fluids and lubricants. 

X 








Change engine oil*. 


X 







Change engine oil filter*. 


X 







Clean carburetor air cleaner (dry type). 


X 







Engine tune-up. 


X 

minor 

X 

major 






Check front end, align if necessary, rotate tires. 


4,000 

-8,000 






Clean crankcase vent valve. 



X 






Lubricate and adjust front wheel bearings . . . 





X 




Replace fuel filter element. 




X 





Inspect brake parts and linings. 




X 





Check steering gear adjustment. 




X 





Clean and re-oil carb. air cleaner (oil bath type). 




X 





Replace carburetor air cleaner element (dry type). 





X 




Clean and re-oil filler cap. 






X 



Inspect and test air conditioning system. 







X 


Check cooling system, cylinder head torque, and thermostat . . 







X 


Add solvent to windshield washer. 






X 



Drain cooling system and refill with 

DOW-GARD FULL-FILL coolant** . 








X 

*See “Engine Oil Changes” for varying conditions. 

**See “Cooling”. 


























































































GREAT CARS SINCE 1902 



DRIVE SAFELY 


